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LEGISLATION AND LAW.—NO. III. 


———<—= 
By T.. J. C. 


In this final number of the series it seems proper, as a conclusion to 
the foregoing numbers, that the matter of capitalization should be 
considered, since it is upon the capital representation that the charge 
for a commodity must largely rest, provided a fair return to the in- 
vestor is to be allowed. The conclusion of the preceding sentences 
may seem puerile, but its weakness in that sense is certainly no less 
than that of the legislature fiat which declares that the price of a com- 
modity shall be so much, irrespective of the knowledge that the 
manufacturers and sellers of it have not been consulted with as to 
primal costs. 

Even in the instance of the occupying and using of actual real 
estate for manufacturing purposes on the part of the Consolidated 
Gas Company the valuation for fair capitalizing is a complex matter. 
True, the physical sites are there, and as used can be fairly gotten at 
as to value, but it is also a fact that the sites, if used for other pur- 
poses, would be vastly more valuable were the works of the Company 
not built upon the said sites. In at least two situations of branch 
plants of the Company, were its works leveled and the locations used 
for buildings suited to other lines of trading, the actual value of the 
land would be increased at least ten-fold over its present actual value. 
It may be said that this cuts no figure in the current valuation for 
capitalization per se, but it does, and the taxing authority is not slow 
to take advantage of the same for assessment purposes. Hence, we 
have in the heart of this city large areas of land covered by gas manu- 
facturing and storing stations, each lot of which, of the dimension of 


20 feet by 100, is assessed in the thousands. The nature of the trading 
must be an essential here. 

A city must have gas works to supply the needs of its inhabitants, 
and for its actual physical use land costing $100 for each plot mentioned 
in dimension above would be just as useful as, for instance, the plots 
owned by the Company on West 41st and 42d streets, or on 65th and 
66th streets, or on 98th and 99th streets; and many more. The 
exigencies of the occasion originally required the pre-empting of those 
situations, but the growth of the city has been such as to put the 
situations out of the reckoning as suitable ones for sustaining gas 
plants, if one will. And the further main point to be here remem- 
bered is that if the gas plants were leveled and the sites put in con- 
dition for current building uses the value of the land would be vastly 
increased. According to the Master’s report the value of the land, 
etc., owned by the Company for its use in New York city amounts to 
$13,861,000. But suppose the structures on the land were all leveled 
and the bed made ready for business or residential structures ? Does 
anyone doubt that under the latter conditions the value returned 
therefor would be trebled ? And is the Company not entitled to some 
substantial showing for this, to put it in the phrase of the time, ‘‘ un- 
earned increment ?’’ Master Masten, however, thus cogently refers 
to this phase of the subject : 

‘*The counsel for the city has further claimed that not only is 
claimant not entitled as against the consumer to include in its capital- 
ization the appreciation on its real estate, or unearned increment, but 
that it is to be seriously questioned whether complainant is entitled to 
any return whatever on its real estate investment. No argument is 
advanced in support of this proposition beyond the suggestion that 1 
per cent. over and above taxes has been sometimes regarded as reason- 
able for a real estate investment, and that capital can be found to in- 
vest in real estate without expecting any return therefrom, excepting 
by appreciation.’’ One might as well say to the farmer, ‘‘ You must 
sell your corn at a figure that will yield you 1 per cent. on the cost of 
the ground in which it is sown!’’ To the writer it looks that these 1 
per cent. comparisons are very much alike, even though they savor of 
the parabolic. Continuing, the Master. said : 

‘* There is nothing in the proof to support this contention. As re- 
gards the main proposition that the unearned increment should not be 
taken into account in capitalization, counsel for defendants have cited 
no authorities, and their arguments are not persuasive. The cases 
cited elsewhere clearly indicate that a public service corporation is 
entitled to demand a fair return upon the reasonable value of its 
property at the time it is being used for the public. In so far as the 
question of appreciation hasebeen considered, the expressions of the 
courts are adverse to the defendants’ position. It seems to be well 
settled, for example, in the water works’ cases, that where capital is 
invested in senmerty, for the purpose of supplying a public necessity, 
if the property has since enhanced in value, those who invested their 
money in it, like others who invest their money in other kinds of prop- 
erty, are justly entitled to the benefit of the increased value in deter- 
mining a reasonable rate of return upon the investment.’’ All of 
which sounds like an exposition of lawfulness that is equitable as well 

just. 
“to go a trifle outside of the strict pale of the matter in hagg, 
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county, N. Y., in respect of their action in the property of the Astoria 
Light and Power Cement at Wolsey’s Point, or Astoria, L. I. 
When the Astoria incorporation, which to say the least is closely allied 
to the Consolidated Gas Company, aequired possession of its real 
estate located there, the situation was one that was a reproach to the. 
vicinity. Creeks, which ran through submerged lands, were carrying 
on their turbid waters natural and artificial matters that could easily, 
and more than likely did, breed disease. Swamps, and again rocky 
seams-of upland, were frequent within the boundaries of the site’ 
secured. - In fact, it could only be seen by the trained eyes of the cul- 
tured engineer that this seemingly chaotic mess could, by the expen- 
diture af ag energy and vasts sums of money, be whipped into 
shape for the Company’s ultimate purpose. Years after the purchase 
and acquirement were made the swamps and marshes were reclaimed, 
the rocks were cut out, the hills were leveled, the shore line was de- 
fined and bound by masonry and timber. In fact, the completed site 
was as its owners wished, as they planned. But, did the Queens 
county and the New York city taxers remain idle as to values for 
assessment? Not much! With every acre of ground that was put in 
’ shape for useful purpose so did the assessments grow, and still the 
authority, be it State or city or county, would declare to the owner in 
fee of all this no increment shall accrue. Well did Master Masten 
say, ‘‘ The defendants have cited no authorities, and their arguments 
are not persuasive !”’ 
So much for the real estate end of the contention, and as it was with 
that branch of the arguments of the authorities so was it with the 
contention that the franchise portion of complainant's assets was not 
fit subject for capitalization. As this was referred to in the first 
article of this series it will be sufficient here to note the Master’s re-} 
port (P. 81, Sec. 321) has this to say in that respect, regarding how 
the State Board of Tax Commissioners arrived at the ‘‘ appraisement 
of the intangible element of the special franchise’’—which seems to 
us clear proof that the franchise value is certainly an element, and a 
primal one, susceptible of capitalization : 

' **On the other hand, the valuation of special franchises had never 
been attempted before, but presented a new field of action and called 
for the exercise of new and different functions. They could not be 
seen, handled, measured, weighed or counted. They were specialties, 
and had no market value. There were no sales to guide and no ex- 
perience from ownership, rental or use to rely upon. The new prop- 
erty is real estate in name, but not in reality, for it is a mere privilege 
to do something in public streets and places not permitted to citizens 
generally. While local in a narrow sense, it is unconfined in its real 
nature, for it depends largely on the earning capacity of a going con- 
cern, frequently, with several special franchises, but with no means 
of determining the amount earned by each.” 
***'This method was followed in the recent case of the People ex rel. 

yn, Queens Co. and Suburban R. R. Co. vs. The State Board of 

Tax Commissioners (New York Law Jour®al, Mar. 5, 1907), in which 
Mr. Martin Saxe, the referee appointed in certiorari proceedings to 
réview the special franchise assessment of the relator, held as follows : 
‘* Now we are called upon to consider the two elements composing a 
special franchise under the tax law of this State, and they are, first, 
the tangible property in connection with the operation of the fran- 
chise, and secondly, the intangible property, that is the right to oper- 
ate conferred by the franchise grant. i he total value of these two 
elements makes up the value of the special franchise. 
‘* * According to the foregoing method for estimating the value of a 
franchise we must first find the gross earnings from operation and Sn 
duct from that item the cost of operation, thus reaching the net earn- 
ings ; and from the net earnings there should be deducted an allow- 
ance for a fair return upon the value of the tangible property, and 
this final sum is then capitalized at an arbitrary rate per cent. to as- 
certain the value of the intangible right under the franchise grant.’ ” 
In taking leave of this subject for the present we are impelled to 

the remark that never in the history of litigation, involving vital 
things and vast interests, has greater dignity been shown, or closer 


Incandescent Gas Lighting, with Special Reference to 


Inverted Burners. 


— 
(A paper read by Mr. Haroip E. Copp, of West Bromwich, England, 
at the June Meeting of the Institution of Gas Engineers. | 


Though little more than 20 years have elapsed since Welsbach’s 


great invention began to be practically applied, incandescent lighting 
thas developed with such rapidity, and has attained such a remark- 


able degree of popularity, that the subject must now be regarded as 
one of the most important connected with the industry. | It is there- 
fore with no small amount of diffidence that the author ventures to 


approach such a subject - realizing, as he does, the impossibility of 
dealing completely with its many phases within the limits of an or- 
dinary paper. There are, however, certain features which, perhaps, 
appeal more especially to the gas engineer ; and though upon many 
of them there will doubtless be great variation of opinion, the author 
would, at the outset, ask the members to accept his assurance that in 
the collection of information, and in the conducting of tests and ex- 
periments for the purposes of this paper, he has observed the strictest 
impartiality. 

On looking through the extracts from patent specifications, pub- 
lished from time to time by the technical journals, it will be observed 
that gas engineers have contributed their full share of inventions re- 
lating tothe manufacture and distribution ; and as the result of much 
ingenuity and most careful investigation, a standard burner has been 
produced for the testing of all grades of gas. Yet it is singular that 
comparatively few specifications relating to the practical use of gas 
for lighting purposes bear the names of members of this profession. 
The subject, however, judging from the extraordinary number of 
inventions relating to it, seems to exercise a great fascination for 
some people. Unfortunately, a large proportion of the inventions 
appears to be superfluous ; and the process of attempting to discrimin- 
ate between those which are likely to be useful and those which are 
not, is necessarily a long and tedious one. It will not be denied that 
numbers of incandescent burners have been placed on the market 
which must have had an injurious effect upon the industry ; never- 
theless, the attention which is being given to the matter by writers 
and inventors is an extremely hopeful sign, and will doubtless be 
productive of beneficial results. 

The charts showing curves of the efficiency of a few of the burners 
most popular in the United Kingdom indicate great variations and 
prove how necessary it is that those who are responsible for the wel- 
fare of the industry should be in a position to recommend to consum- 
ers the best burners and mantles for the particular purpose for which 
they are reqnired. There are four ways by which still further pro- 
gress may be made: Firstly, by attention to the conditions of supply ; 
secondly, by improvements in burners; thirdly, by the selection of 
the most suitable mantles ; fourthly, by having a perfectly organized 
and efficient system of maintenance. The great bulk of the gas manu- 
factured is still used for lighting —most of that lighting being obtained 
by means of the incandescent mantle; and it is only by continued 
efforts that a time will come when illuminating tests will be abolished 
and other tests substituted relating to the heat carrying capacity of the 
gas and its illuminating value when used with an incandescent 
mantle. 





obedience to the law been seen. Every step taken in the momentous 
march toa legal solution of the counterpoints involved was taken 
with deliberation. Its managers and its counsel, without exhibition 
of anger or ver ed of weakness, worked in harmony to the end that 
the law should have its sway, and the mental (and physical) labor 
involved in the preparation and presentation of the Company’s case 
may not be estimated ; great in both instances it surely was. That it 
was well done ‘may not be gainsaid; and no matter what the final 
outcome as to itself shall be, the Company has rendered to the gas 
industry of the United States a service the value of which cannot be 
estimated from a monetary point of view. 








CURRENT COMMENT.——. 


THROUGH Mr. Henry I. Lea, of Chicago, the contracts cov 
new gasholder and the steel purifiers, with valves and yard connec- 
tions, for the new plant at Bessemer, Ala., have been placed with the 
Isbell-Porter Company, of Newark, N.J., and the Cruse-Kemy 
Company, of Philadelphia. 


WE have been advised of the death of Mr. Joseph Krumholz, for 
many years Secretary of the old Buffalo (N. Y.) Gas Light Company. 
Our informant was unable to give the date, but stated that Mr. Krum- 


holz away early this month at his home in Buffalo. Mr. 
Krumholz was not far from his 70th 


prominent factor in the gas Industry of Ne 
next week some account of his life. 
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It is doubtless due more to the introduction of improvements in in- 
candescent lighting in general, and that of the inverted burner in 
particular, than to the competition of electricity, that the quantity of 
gas manufactured in the United Kingdom has not increased during 
the past few years in quite the same‘ratio as in former years, and that 
in many towns the output has been seriously decreased. If, however, 
this can be attributed to such improvements in the uses of gas, the 
effect can only be temporary, and must, in the long run, prove bene- 
ficial. In West Bromwich the substitution of incandescent lighting 
by inverted burners for flat flame burners in churches, public build- 
ings and factories has in many cases effected a reduction in the con 
sumption of gas varying from 50 to 75 per cent. 

Somewhat similar conditions will, in all probability, be observable 
in the electrical industry, consequent upon the introduction of metallic 
filament lamps, which can now be obtained at very low prices, and 
“which develop more than double the amount of light from a given 
quantity of electricity than can be obtained from a carbon filament 
lamp. But little reassurance will be found in the reflection that 
present day voltages are unsuitable for these lamps, or that the supply 
of metals - such as tantalum, tungsten and osmium— is too limited to 
have any far reaching effect ; for doubtless these are only temporary 
| difficulties, The fact, which the author has proved by experiment, 
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Apparatus for High Pressure Lighting or for Burning Off Mantles. 


that the tantalum lamp will work for a reasonable length of time with 
an average expenditure of current not exceeding 1.8 watts per candle 
power, should be sufficient to stimulate the efforts of those whose 
opportunities are the greatest for the improvement of gas lighting. 
Recent developments in incandescent lighting demand cantinual 
attention to the conditions of supply. Few inverted gas burners will 





a Church West Bromwich. Lighted with Inverted Burners Controlled by 
Switches. Photograph Taken by Gas Light Only—15 Minutes Exposure. 


work satisfactorily with less than 15-tenths pressure. Moreover, it is 
necessary that the pressures in the district should be more constantly 
maintained than formerly, and in towns where the mains are over- 
worked much benefit will be derived by taking charts of the pres- 
sures in various portions of the district (say) once a fortnight, and 
adjusting the works’ pressure with the object of reducing variation to 
& minimum. 

Mr. Victor A. Rettich, in his paper before the Illuminating Engin- 
eering Society in New York, in March, 1906, asserted that: inverted 
burners were unsuccessful in that city, and that Fire Insurance Com- 
panies demanded higher premiums for buildings in which they were 





used, on account of the dropping of particles of incandescent carbon. 
This state of affairs is probably accounted for by the fact that the gas 
supplied in New York is credited with an illuminating power of 23 
candles, and is distributed at a pressure of from 10-tenths to 15-tenths 

conditions which preclude the use of nearly all the low pressure in- 
candescent burners at present obtainable. The use of water gas also 
has an important bearing upon the subject; and as this gas requires 
less air for its combustion than ordinary coal gas, it will be a grow 
ing necessity that fairly coustant proportions be maintained — inverted 
burners being particularly susceptible to every variation in the com- 
position of the gas. 

Passing on to the consideration of low pressure burners, the ideal 
burner is one in which sufficient air is injected and mixed with the 
gas for its complete combustion, as from this flame the maximum 
temperature would be developed. But, in practice, at any rate with 
vertical burners, it is only by foreing the mixture through a small 
orifice at a high velocity, that these conditions can be approached. 

M. Clamond invented an inverted burner in 1905, in which, after it 
has become thoroughly hot, and has attained its normal condition of 
working, he claims to inject practically the whole of the air neces- 
sary for the combustion of the gasbefore its ignition. Three-and-a- 
ialf parts of cold air are injected and mixed with the gas ; and, at the 
point of ignition, three more parts of heated air are projected into the 
mantle with the flame. M. Lecomte obtained more than 40-candle 
power per cubic foot from this burner. 

Of vertical burners, the Kern burner, shown on Drawing No. 3, 
still maintains its supremacy, and is probably as nearly perfect as a 
low pressure burner can be made. The Bandsept burner (Fig. 5), 
which is now used extensively in Paris for street lighting, also gives 
an excellent result. The mantles with which the tests recorded on 
Diagram No. 3 were made were not suitable for the burner, which is 
of different dimensions to those commonly used in this country, or 
the results would have been higher. The peculiar feature of the 
burner is that it has two superimposed injectors, which produce a 
good mixture, and the flame is highly aerated, even with pressures as 
low as 6-tenths. 

The form of injector used in a burner bears a very direct relation- 
ship to its efficiency. It is well known that a certain quantity of gas 
issuing at a certain pressure from one round hole has a greater kinetic 
energy than has the same quantity of gas issuing from a hole of some 
different shape, or from a number of smaller holes. The single hole, 
however, is often objected to on account of the noise it produces. It 
was stated by Herr H. Siissman before the German Association of Gas 
and Water Engineers, in November last, that the force available for 
the injection of air varies directly with the square of the velocity of 
the issuing gas. 

On experimenting with burners fitted with various forms of ad- 
justers, it will be found that the highest efficiency is given by an ad- 
juster in which the hole is maintained fairly circular in form, or in 
which, if there are more than 3 holes, the adjustment is made by 
closing them successively. A needle valve, in which the gas issues 
from an annular space, gives a lower efficiency. The author, prefers, 
however, to dispense as far as possible with the use of mechanical ad- 
justers, and finds it generally more satisfactory, when fitting up in- 
stallations of incandescent burners - especially of the inverted type— 
to take a record of the pressure at the point where the burners will be 
fixed, and to adjust them to those exact conditions in the test room 
before they are sent out. If this is done, very few complaints will be 
received, and the use of governors, which means the lessening of the 
aveilable injecting power of the gas, will be unnecessary. The same 
course is followed in street lighting, with great advantage. 

No less important than the form of the injector is the design and 
shape of the mixing tube, the correct form of which is well known, 
but is seldom applied by inventors of burners. After having found 
an injector which will utilize the maximum energy of the gas, some 
of this energy can be expended in effecting the thorough mixture of 
the gas and air in the burner tube. The shape of the tube, besides its 
effect on the mixing, ougMt also to some extent serve for the pre- 
vention of striking back; and this can be done by constricting the 
tube at a certain point, and thereby increasing the velocity of the 
mixture sufficiently to prevent an explosion being propagated back to 
the injector. 

Professor Smithells, in his lecture before the Institution in 1905, 
stated that the theory of mantle luminosity was a difficult subject. 


, it is certainly one which must be dealt with by the physicist rather 


,than by the gas engineer; but as far as the latter is concerned, 
whether the illuminating power given by a mantle is due to catalytic 
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Fig. 8.—Copp’s Inverted: Burner. 
DRAWING NO. 


action or to what is now known as the theory of selective radiation, 
the object is to get a flame as hot as possible by effective injection and 
perfect mixture, and to shape a mantle of the right texture and com- 
position to that flame—the outer zone, consisting of burning carbonic 
oxide and hydrogen, being the hottest. Professor Smithells found the 
temperature of the Bunsen flame to be 1,870° C. when fully aerated, 
and more than 100° C. less when insufficiently aerated ; and it has 
been recently shown by Dr. Gray that a reduction of a few degrees in 
the temperature causes a great diminution in the light giving power 
of the mantle. Vertical burners having an arrangement for intro- 
ducing a secondary supply of air under the head, and producing a 
-hollow flame, have been tried. The author has, however, found 
them to be generally unsatisfactory, as the secondary air is not mixed 
with the gas, and merely exercises a cooling effect on the flame. 
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Fig. 7.—Bernt and Cervenka’s Burner 
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Diagram :.—llluminating Effect. 


1.—PENDANT BURNERS. 


Extraordinary as the progress of incandescent lighting has been 
that of the inverted burner, in spite of the prejudice which it encount 
ered at first, has been phenomenal ; and little is now heard of wha 
was regarded as the fallacy of attempting to burn gas in a downwar 
direction. Professor H. Drehschmidt, in his paper before the Germa 
Association of Gas and Water Engineers, on ‘‘ Inverted Gas Light 
ing,’’ gives the results of his very valuable investigations, whic 
clearly show what an important effect the future of this system wi 
have upon the gas industry. It is only just over 7 years since th 
first inverted burner of Messrs. Bernt and Cervenka was placed o 
the English market. - It was formerly thought that the first necessit 
of an inverted burner was that the tube should be as perfectly ins\ 
lated as possible, either by the use of some non-conducting materia 





or by a metal sleeve arranged to act as an air-jacket, It has, how 
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Fig. 5. 


DRAWING NO. 2.—ANGLE BURNERS. 
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Diagram 2.—Mluminating Effect. 


ever, since beer. amply demomstrated that it is only really necessary 
to have the tip of a burner constructed of non-conducting material. 

Inverted burners may now be divided into two classes; the one 
having for its object the insulation of the burner tube, and the other 
the utilization of the facilities which inverted burners present for the 
pre-heating of the gas and air. The most notable form of the first 
class is the latest pattern of Messrs. Bernt and Cervenka’s burner 
(Fig. 7), which, it will be seen, gives a high efficiency. Metal tips 
are objectionable, as the heat conducted by them from the burner 
often causes some of the gas to be partially carbonized before reach- 
ing the flame ; the result being incomplete combustion, causing the 
blackening of the top portion of the burner or of the ceiling above it, 
and, in some cases, an objectionable smell. Burners having this de- 


fect can often be made % work well by substituting a nozzle composed 
of either steatite or clay. 


The chief drawback with most burners whose tubes are well pro- 
tected from heat is that the character of the flame differs so much 
when cold and when hot. If it is to be satisfactory when the burner 
is hot, the flame is so much over-aerated when lighted that it is liable 
to strike back. As the burner gets hot, however, it becomes less at- 
mospheric, owing to the decreased tendency of the heated mixture in 
the tube to descend. The application of the principle of régeneration 
is thus limited; and, if accompanied by serious diminution of the 
aeration of the flame, it is much better dispensed with. 

It is an advantage that a burner should attain its normal condition 
of burning as soon as possible after being lighted, and with this object 
in view, the author has designed a burner (Fig. 8) in which the tube 
is inclosed in a chamber through which the primary air reaches the 
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DRAWING NO. 3#—VERTICAL BURNERS. 


to descend is lessened, and that of the primary air is correspondingly 
increased. In practice the flame of this burner remains nearly as 
atmospheric when hot as when first lighted, and the inner cone does 
not perceptibly lengthen, the heating of the mixture giving it a high 
efficiency. It will be also noticed that the lower part of the burner 





injector; so that, as it becomes hot, the tendency of the mixture 


tube is larger in diameter than usual, to allow ample room for the 
mixture after being expanded by the heat, and that the orifice of the 
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burner is specially designed to impart the desired shape to the flame. 
Another advantage which it possesses, in common with some others, 
particularly No. 5, is that the primary air cannot be contaminated by 
the products of combustion. [A curve of the illuminating effect will 
be seen on drawing No. 1.] The author has found it advisable not to 
fix any inverted burner if, after it has been lighted for (say) a quarter 
of an hour, the inner cone is more than two-thirds of the total length 
of the flame. Mr. F. J. Litle, of New York, has designed a burner 
with a thermostat introduced into the tube for the purpose of auto 
matically regulating the air supply as it becomes heated. 

In the working of inverted burners, it will be found that most of 
the complaints are caused by particles of solid matter from the pipes 
being carried forward by the gas into the injector. Consequently it 
is advisable, where possible, to fix a suitable dust trap, especially if a 
distance lighter is used. In a new burner invented by Mr. George 
Helps, of Nuneaton, there is an ingenious device whereby the injector 
(which has a ground joint) can be easily removed for cleaning pur- 
poses. All inverted burners should have a suitable canopy or de- 
flector fixed at the top, preferably as a part of the burner, in order to 
diffuse the heated products of combustion, and prevent them from 
impinging directly on the ceiling. Aluminum is the best metal for 
this, being less liable to discoloration than others commonly em- 
ployed. 

The blackening of ceilings attributed to inverted gas burners is 
often due to the use of a by-pass. All by-passes, after descending 
to the point at which the particular burner is found to light best, 
should be turned up, and fitted with a steatite tip. A large number 
of inverted burners which were disposed of in West Bromwich shortly 
after they were introduced some 5 years ago, were apparently made 
for gas with lower illuminating power than that supplied, and caused 
so many complaints of smell, and the blackening of ceilings and fit- 
tings, that it was found advisable to exchange, free of cost, the origi- 
nal burners for others of a cheap but fairly efficient form ; and this 
course has been amply justified. In the lighting of churches and 
public buildings with inverted burners, there is risk of the globes or 
shades dropping, due perhaps to a small hole in the mantle allowing 
the flame to play on the glass. Where this danger exists, the author 
makes a practice of inclosing the globes and shades in a network of 
fine nickel wire. 

With regard to the various methods of intensified lighting, the self- 
intensifying system does not appear to have made any very marked 
progress recently, depending, as it does, entirely on the length of 
chimney for its efficiency. If this is unduly increased, the lamp be- 
comes-unsightly ; while the chimney gives the flame such a high 
velocity, and elongates it to such an extent, that if a certain length 
of chimney is exceeded, the efficiency decreases. The wear and tear 
on the mantles is also heavy, and double mantles cannot be used with 
these lamps, as the interstices do not allow the flame to escape with 
sufficient rapidity. 

The various systems in which the gas or gas and air is compressed 
may now be divided into two classes - the one working with a pres- 
sure of from 8 to 15 iniches, the other with a pressure of from 40 to 54 
inches. Opinions will differ as to which is the better from all points 
of view. The author’s experience is, however, that the higher pres- 
sure gives the more satisfactory result. Another system is one in 
which the gas is compressed to 4 inches, and is mixed (previous to 
ignition) with two parts of air, or to 10 inches, and mixed with one 
part of air. 

The primary necessity of compressed gas systems is undoubtedly 
simplicity. The systems working with pressures up to 15 inches can 
be operated very conveniently by town water pressure ; and, for those 
using higher pressures, a rotary blower will be generally found sim- 
pler and cheaper than a reciprocating pump. Those involving the 
compression of gas or air, however, will not be generally adopted 
until the plant is much simplified and cheapened. The author has 
employed a small rotary blower, working at 2 pounds per square inch 
and driven by means of an electric motor or small gas engine, on 
has found this method very cheap and efficient ; the only apparatus 
required being a valve for automatically returning the surplus 
amount of gas, which also acts as a pressure regulator. Adjustments 
from 10 to 100 inches can be quickly effected, by means of a thumb- 
screw on the valve ; and the pressure is indicated by a mercury gauge. 

Various lamps have been constructed with a thermopile operated 
by the waste heat, connected to a motor in -the base of the lamp, for 
impelling the gas forward to the burner. No lamp, on this principle 
however, appears to have yet attained any large degree of popularity. 





in the future—namely, that in which the air is compressed instead of 
the gas. Mr. Scott-Snell utilized the principle by constructing a lamp, 
the waste heat of which operates an extremely ingenious automatic 
pump fixed‘in the top of the lamp. In another application of the 
same principle, the air is compressed to 2 pounds per square inch, and 
is delivered to the lamps through pipes. The air can be used in a 
special nipple, arranged to inject an increased volume of air with the 
gas, which may be at a very low pressure. A portion of one of the 
main streets in West Bromwich is lighted on this system. A volume 
of air equal to that of the gas consumed is compressed to 2 pounds per 
square inch, and delivered to 14 lamps through a j-inch pipe. The 
apparatus, consisting of a rotary blower, driven by a small water 
motor, is fixed in a chamber beneath the pavement; and the air pres- 
sure can be arranged to turn the gas on, so that is is only necessary 
to start the motor in order to light the lamps. 

Another application of the principle is that in which all the air 
necessary for complete combustion is delivered inside the lamp. The 
air so delivered having been previously filtered, the interior of the 
lamp remains clean for long periods, and it may be used in very dusty 
situations. The author has had this system at work in the retort 
house at the West Bromwich gas works with highly satisfactory re- 
sults, and there are also other installations at work in the town. 
Various high pressure systems were tried for the lighting of the 
tramway routes. It was necessary, however, that, as the lamps were 
to be attached to the poles, they should be of the ‘‘ are ” pattern ; and 
it was found impossible to obtain lamps of this type suitable for high 
power units, which were perfectly ventilated and storm proof. Tle 
system was abandoned, therefore, and small inverted burner lamps 
were eventually adopted. With regard to the burners for high pres- 
sure lighting, it will be generally found that the simpler their construc- 
tion the better will be the results obtained ; the only necessity being a 
large chamber containing gauze for insuring a proper mixture of the 
gasandair. Several types of inverted burners can be utilized for high 
pressure gas, by fitting them with a smaller injector, and attaching a 
nozzle to impart the correct shape of the flame. 

As a result of practical experience with the most of the high pres- 
sure systems, the author is of opinion that, unless they are maintained 
and supervised by the gas company, they will usually be found un- 
satisfactory. Some records of the illuminating power and efficiency 
of the various systems above referred to will be found in the Appendix. 
The tests were made with a photometer bar 15 feet in length, and the 
10-candle Harcourt pentane standard. Though the illuminating 
power developed by the compressed mixture of equal parts of gas and 
air was obviously the highest, it was found impossible to obtain a 
test, as the high temperature developed melted the top of the burner. 
In conducting the laboratory tests of incandescent burners (which 
will be found recorded in the Appendix) many difficulties were en- 
countered. First, it was impossible to get one globe, or one type of 
globe, to fit all the burners, The burners having the ordinary 3}- 
inch gallery were all tested with a plain conical globe, the top por- 
tion of which was of opaline glass, and set at an angle of 45°. Other 
burners could only be tested with globes with which they were sup- 
plied, so that due consideration must be given to this point when com- 
paring the tests. In cases where the burners were not provided with 
an adjuster, they were first tried without mantles, and the consump- 
tion adjusted. After the mantles were fixed, they were tried at vari- 
our pressures up to 20-tenths, in order to ascertain at what pressure 
their efficiency was the highest. Excepting in Nos. 10 and 3a, greater 
pressures than 20-tenths were not used, as they are seldom available 
at the consumers’ burners, at any rate in provincial towns. The 
burners were then tested at all angles from the horizontal to the 
vertical. 

The curves clearly show the difference in conditions which is 
brought about by the use of inverted burners. Whereas lighting 
from the walls of a room was best with vertical burners, lighting 
from the ceiling is much more advantageous with inverted burners ; 
and it is this feature which makes the latter admirably adapted for 
the lighting of factories, where there are large numbers of machines. 
For domestic use, however, for the sake of appearance, the lighting 
of the top portion of a room should not be altogether neglected. It 
will be noticed that the burners in which a central glass ring is used 
in conjunction with a globe having no opening at the bottom, give a 
high result; the illumination of the mantle being much more in- 
tense, owing to the air being more or less heated before coming into 
contact with the flame. In conducting the tests, the author has becn 
much struck with the variation in the translucent properties of 





There is another system, whieh will probably become more popular 


opaque glass. Globes of this material produce a pleasing effect ; and 
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some which absorb no more than 15 per cent. of the light, and through 
which the outline of the mantle is hardly discernible, can now be ob- 
tained. It will be observed that elbow burners are not generally as 
efficient as pendant burners. 

The whole of the tests, excepting those of the large units, were 
made on a 60-inch bar, with a 10-candle Harcourt pentane standard, 
and a Simmance and Abady ‘‘ Flicker’? photometer. The standardi- 
zation of globes and mantles, and methods of testing, would be ex- 
tremely desirable ; but the author confesses his, inability to suggest 
any means of bringing this about. 

Although many minor improvements have been. effected in the 
manufacture of incandescent mantles, and those now obtainable are 
much more reliable than formerly, there is still great room. for im- 
provement. It is satisfactory to learn, however, that a new mantle, 
which is the result of the researches of Messrs. Plaissetty and Bruno, 
will shortly be obtainable. The mantle is manufactured under a 
new process, and is claimed to be more or less plastic, so that the risk 
of fracture is minimized. The Plaissetty soft mantle has been known 
for a considerable time in this country and possesses many advan- 
tages. Not the least is that it shapes itself to the flame, and not be- 
ing burned off and collodionized in the same way as the cotton or 
ramie mantles before reaching the consumer, there is less liability to 
damage in transit. The mantle, as at first produced, sometimes 
shrank excessively on being ignited ; but this difficulty has now, toa 
large extent, been overcome. The author has found it profitable to 
obtain uncollodionized mantles for maintenance and street lighting 
purposes, and to provide a small plant for burning them off. This 
plant consists of a gas engine driving a rotary blower, similar to the 
arrangement used for high pressure lighting. The gas is used at 
pressures varying from 2 to 5 pounds per square inch ; and mantles 
can be burned off to any desired shape to suit different kinds of 
burners. 

In conducting photometrical tests of various mantles, it will be 
found that the relationship of the mesh of the mantle to the character 
of the flame, is.an important factor. A slow and sluggish flame 
generally gives the best results with an open mesh mantle, although 
one of close mesh very. often conveys to the eye the impression of 
giving more light. There are burners and mantles on the market 
which make full use of this illusion. 

The author’s experience is that the maintenance of inverted burners 
is much less costly than that of vertical burners ; and in many places 
where a large number are in use, they can be profitably maintained 
at a yearly cost of 1s. per burner. The following table gives the 
mantles used on the various classes of maintenance in West Brom- 
wich : 


Mantles Used for Maintenance.—From October, 1906 to March, 1907 

















(inclusive). 
Situati Description of — 
<ccepeenem rien Manties. 4 Burner. 
*“B” Street Lighting. Collodionized. 3.10 
Inverted 
(square lanterns). ‘ _ o 2.80 
*Inve 4 ‘ 5 5 
(are pattern lamps). 3.35 
erares al 
3 burners per lamp). = sn ei 5. 
( ‘Ty nt te sé sé 5.77 
* " ey |Uncollodionized. 4.10 
Inverted. Shops and Residences. | Both. 3.25 
‘**C” and Kern. sf "7 sees 4.40 
Inverted. Churches. \Uncollodionized.| 1.78 
“ Schools. y 2.20 
a - | Collodionized. 5.20 








* Lamps fixed on tram poles; mantles consequeatly subjected to severe vibration. 


The difficulties cannected with the ignition of burners are, perhaps, 
more than anything else, retarding the progress of gas lighting at the 
present time. The pilot jet, in spite of its many drawbacks, still re- 
mains in general use. The greatest difficulty of all mechanical sys- 
tems is that a perceptible time must elapse after turning on the gas 
before it can be ignited. There are numerous electrical lighters ob- 
tainable ; but these are all more or less bulky and somewhat expen- 
sive. 

Automatic ignition by means of platinum black is not employed to 
any large extent in this country. There are several small igniters on 
this- principle; but they are slow in action, and often deteriorate 


the burners are kept clean, so that the flame is thoroughly atmo- 
spheric, their life is much prolonged. The author has had several 
attached to inverted burners, which have been in operation over 12 
months. In Germany, self-lighting mantles are employed to some 
extent—a small pellet of spongy platinum, to which strips of am- 
monium platinum chloride are attached, being secured to some part 
of the mantle. But the mantles are somewhat expensive, and are 
more or less uncertain in action. 

The author has successfully used a coil of fine platinum wire, in- 
closed in another coil of iron wire for protection from the action of 
the flame; the current from two dry cells being sufficient to cause 
almost instantaneous ignition of thé gas. The platinum coil lasts for 
a long time; but not more than 3 lights can be operated in the same 
circuit. The gas is turned on by means of a pneumatic switch ; and 
the flow of current is controlled by a bell push. The pneumatic tube 
is insulated with cotton, and is used as a conductor of the current; the 
wire being ‘‘ earthed ’’ to the gas pipe for the return. The arrange- 
ment in its present form, however, is too expensive to be generally 
employed. 

The well-known device for turning on gas from a distance by 

pneumatic pressure has been found extremely useful in the lighting 
of churches, as well as in domestic lighting. In the case of the 
former, it is often desired to reduce the light during certain portions 
of the service; and for this purpose the author has successfully em- 
ployed the pneumatic distance lighter, in one case by turning out 
alternate lights, and in others by turning off certain pendants. By- 
passes for these burners will be generally found more reliable than 
electrical igniters. Though the mixture of gas and air descends 
from 4 to 8 inches from an inverted burner before it is lighted, 
ignition can only be effected at a point near to the orifice. Some 
burners are found to light best with the pilot jet just below the ring 
of the mantle, and others-with the jet some 2 or 3 inches above the 
mantle. In church lighting, after the type of burner to be used is 
decided upon, it is important that this should be determined by ex- 
periment, for if a number of burners failed to light during a service, 
the result might be serious. 
There is also another system, invented by Mr. Thomas Glover, of 
Norwich, and two of his assistants, in which the gas is controlled by 
means of a tumbler switch, on the principle that when the pressure is 
reduced by the gas being almost turned off (only sufficient being al- 
lowed to pass to keep the by-pass alight) an automatic valve closes 
the main supply to the burner. When the switch is moved into the 
reverse position, the full gas supply is again allowed to flow through 
the pipes, and this raises the valve controlling the main supply to 
the burner. Water pressure has also been utilized for operating 
burners from a distance. Baron Auer von Welsbach has succeeded 
in producing an alloy of cerium and iron which, on being struck 
lightly, emits a shower of sparks capable of igniting a burner, and 
it is possible that by this means many of the present difficulties will 
be overcome. 

The curves on Diagrams Nos. 4 and 5 show the results of tests of 
various systems of street lighting in use at West Bromwich. It will 


| be observed that, although inverted mantles emit their maximum 


light in a downward direction, nevertheless, if suitably arranged, 
they illuminate a road very effectively. Two mantles arranged in a 
line at right angles to the direction of the road give a much better 
distribution of light than one. With inverted burners there is al- 
ways the risk of a mantle dropping completely off, without previous- 
ly showing any signs of fracture. When single mantles are used, 
therefore, it is advisable to inclose them in a fine network of nickel 
wire, with a clearance of about 1 inch round the mantle. If there 
are two or more, the appearance is much improved by placing them 
close enough together to resemble one source of light. The curves 
are plotted to show the light falling upon the ground surface in can- 
dle feet, as it is only in this way that the degree of patchiness of the 
lighting by inverted burners can be compared with that of vertical 
burners. 

With a view to projecting some of the downward light from an in- 
verted mantle along the read, a lantern way constructed having a 
conical reflector at the bottom, as well as at the top; and Curve C 
shows the improvement due to the use of this arrangement. The lan- 
tern from which Curve E was taken is similar to the above, but is only 
fitted with a flat porcelain reflector above the burner. The curves 
would, of course, have been much flatter had the light falling upon a 
vertical plane been plotted instead. 

The tests from which Diagrams Nos. 4 and 5 were prepared were 





rapidly, If, however, they are suspended at the correct point, and 


made by means of a Preece-Trotter portable photometer, which was 
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DISTANCE iN. FEET ——— 
Diagram No. 4. 









+—— DISTANCE IN FEET 
Diagram No. 5. 


CURVES OF STREET ILLUMINATION. 





' DISTANCE IN FEET ———> 
Diagram No. 6. 


COMPARISON OF METHODS OF TESTING. 














Double Inclosed Lamp Working with Compressed Air. 


described by Mr. Henry Fowler, of Derby, in his paper on street 
photometry before the Manchester District Association of Gas Engin- 
eers, in December, 1902, and was kindly lent by him to the author 
for the purposes of this paper. The tests shown in broken lines on 
Diagrams Nos. 6 and 7 were made by means of a street photometer, 
fitted with a pentane lamp, which was standardized with the flame 
at different heights on the laboratory photometer with a 10-candle 
Harcourt pentane lamp—a Simmance and Abady ‘ Flicker ”’ instru- 
ment being used in each case. Observations were taken at intervals 
of 10 feet from the base of the lamp column; and the illuminating 
power was calculated in accordance with the law of inverse squares. 
The exact distance having been ascertained by diagram, the illumi- 
nating power was divided by the square of this distance, giving can- 
dle feet, which, on being multiplied by the cosine of the angle be- 
tween the direction of the light rays and the vertical or normal to 
the road surface, gives the light falling upon that surface. 

The readings of the Preece-Trotter instrument are taken from a 
p@inter moving through an arc, calibrated in candle feet by means 






Opal and Flint Globe Used for Testing. 
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Street Lamp with Inverted Burner and Double Reflector. 


of the cosine law. The variation in the results by the respective in- 
struments is largely due to the fact that, whereas the former only 
shows the illuminating effect of the lamp under test, the latter re- 
ceives illumination from all sources. There are also many possibili- 
ties of error in the measurement of street illumination-— such as the 
varying reflecting power of adjacent buildings, the condition of the 
road surface, and the state of the atmosphere. 


APPENDIX.— Street Lighting. Notes referring to Curves on Diagrams 
Nos. 4, 5, 6 and 7. 

A.—Are pattern lamps with two inverted burners, each consuming 

4} cubic feet per hour. Fitted to tram poles on alternate sides of the 


road, 106 feet apart, 15 feet 6 inches above pavement. Tests taken 
along the curb. 


B.- Arc pattern lamps, similar to ‘‘A,”’ but having only one invert- 
ed burner, consuming 4} cubic feet per hour. 


C.—Special square lantern, with reflector top and bottom, fitted 
with one inverted burner, consuming 4 cubic feet per hour; 11 feet 
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Pendant Burners. 
l 
Gas Used for Testing 
Burner Pressure Consump- i ; 
Number | Tested at tion Kind of Globe. Remarks. 
Tenths. per Hour. |[lluminating) Calorific 
Power. Power. 
pean, Pee ais ater ae See 
1 20) | 3.25 | 16.98 634.9 Opal and flint. Aluminum top. 
2 20 | 3.25 | 16.28 630.8 Clear, constricted in middle. Needle adjuster. 
3 20 3.90 | = 16.60 619.0 Opaline. No air admitted at bottom of globe. 
I 20 3.50 | 16.21 611.0 Clear fluted. Opal cone fixed on gallery. Flame under-aerated. 
5 20 , 880 | 16.54 634.9 Opal and flint. Inner cone of ffame short. 
6 20 3.20 | 16.96 624.9 do. Tubes convey air from gallery to injector. 
7 18 3.20 | 16.80 | 630.0 do. Enamelled cup, which acts as reflector. 
8 20 | 3.40 | 16.96 | 634.9 do. Porcelain insulator, a my 
OI 20 1.55 16.81 | 626.5 Clear conical. Bijou, with porcelain insulator. 
BA 22 | 4.00 16.81 | 626.5 Clear optic. ) No air admitted at bottom of globe. Longer mantle used ; 
10 22 | 3.60 16.80 | 620.0 do. { illumination at side consequently greater. 
| 
Angle Burners. 
Gas Used for Testing. | 
Burner Pressure | Consump- ‘: © a in | 
Number. | Tested at tion | Kind of Globe, | Remarks, 
Tenths. | per Hour. Illuminating| Calorific 
| Power. Power. 
— —_—— _ j _— 
1 20 3.00 16.96 624.6 Opal and flint. | No adjuster or burner tested. 
2 20 4.25 16.82 620.0 | do. 
3 20 3.00 16.54 642.8 do. | Adjuster, one hole, keeps fairly circular during adjustment. 
4 20 3.25 16.54 642.8 do. | Needle adjuster. Mixing chamber in burner. 
5 15 3.65 16.90 634.0 do. No adjuster. Mixing chamber in burner. 
6 20 6.40 16.43 607.0 No globe. | Two mantles. No adjuster. No reflector. 
| 
Vertical Burners. 
(AEM RE — saci Se LE EE nn OS ee — — 
Gas Used for Testing. 
Burner Pressure Consump- 
Number. Tested at tion | Remarks. 
Tenths, per Hour. Illuminating ( alorific 
Power. Power. 
1 20 4.00 16.73 610.26 Clear 6-inch chimney. 
2 16 3.85 16.73 610.26 O do. 
3 17 2.65 16.80 612.06 | Clear globe. 
eo 15 4.00 16.80 612.06 ae do. 
BJ 18 4.90 16.73 608.42 No chimney or globe. 
y 18 4.10 16.81 : | Mantle bad fit. 
7 20 3.40 | 16.31 619.04 | No chimney or globe ; no gauze in burner top. 








above the pavement. On alternate sides of the road, 160 feet apart. 
Tests taken along thé curb. 


D.—Square lantern with no reflector, fitted with double inverted 
burner, consuming 7 cubic feet per hour; 11 feet 6 inches high. On 
alternate sides of the road, 180 feet apart. 
pavement. 


Tests taken along the 


E.—Square lantern, similar to 


“CC,” but with reflector over top 
only. 


F.—Single inclosed 5-ampere electric are lamp on tram poles along 
the center of the road, two lamps on alternate poles; 17 feet 3 inches 
above the road. Poles with lamps on average 240 feet apart. Tests 
taken along the center of the road. 

G.—Self intensifying, 200-candle power, in hexagonal lanterns; 11 
feet 6 inches high. 

H.—‘*‘C”’ burners with steatite tops in square lanterns, with flat 
reflectors ; 10 feet 6 inches high,-on alternate sides of the road, 120 
feet apart. Tests taken along the pavement. 

J.—Same as ‘‘ H,”’ ordinary ‘*C ’’ burner. 

K.—Electric incandescent lamps, 11 feet high. Used instead of 
‘* FB,” from 11 P.M. 

L.— Compressed air burners, Two are pattern lamps, 13 feet high, 
on each tram pole in the center of the road, 100 feet apart. Consump- 
tion, 15 cubic feet per hour. Tests taken along the center of the 
road. 


Highest Efficiency Observed with Various Systems of Intensified Gas 


Lighting. . 
Pressure 
Consumption (Inchesof Illuminating Candles 
System (Cubic Feet ) Water). Power. per Foot. 
Self intensifying...... 21.0 2.4 592.2 28.2 
Compressed gas....... 16.0 54.0 584.0 36.5 
e eee re hrs 11.0 460.1 31.3 
Compressed air... ... 10.5 54.0 340.0 32.0 





Compressed gas and air not tested 


[Prepared for the JourRNAL ] 
What the Motor-Vehicle has Done for Gas and Other 
Lights. : 
qed 
By ‘‘ ENGINEER.” 

The general advent of the automobile has helped the extension of 
gas lighting throughout the country. Wherever there is an active 
motor-vehicle field there is always a good demand for lights, for 
lights and automobiles go together. There are several different 
classes under which the lighting for automobiles may be included. 
First, there is the increased lighting of the streets which almost always 
follows the advent of motorists in a section. The raceways which are 
erected purposely for automobile traffic are always liberally provided 
with gas arcs and kindred lights along the borders, and the writer 
observes that a great many of these specially planned sideways are in 
use or in process of construction in the country. The object is to get 
the automobile traflic excluded from the general highway. All along 
the edges of the motor ways through the United States, Cuba, Hono- 
lulu and other countries, one sees the evenly adjusted light posts, 
supporting the lights which are burned brilliantly for the purpose of 
shedding light along the road throughout the night. Night parties 
are many. Traflic is frequent. The motor ways are not only 
brilliantly lighted, but there are stopping places along the way where 
machines are repaired, tanks refilled with gasoline, tires fixed, food 
furnished, lodging provided, etc. All of these places are brilliantly 
glowing with light wherever you pass. Furthermore, there has been 
a development in the gas lighting business as a result of exterior 
work on motors. That is.“in all sections where automobiles are in 
use there are establishments in which repairs can be made. The aver- 
age automobile is a machine which requires considerable tinkering to 
maintain in effective running order, as is known. There must be a 


certain amount of adjusting, cleaning, lubricating, etc., at regular 
intervals, and much of this work is necessarily done in the night 
time, owing to the fact that many of the touring parties select the 
There are touring cars in use with berths for one or 
As a result of the rapidly 


night for travel. 


more persons. These cars run at night. 
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ARCS IN FRONT OF 





MOTOR SHOP. 


A POLE = | 


Figé 
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developing night service, a great many repair and construction auto- | oil burns with the air, under pressure as a vapor, on the mantle. The 
mobile resorts have sprung into existence along the motor ways. | oil is fed through the tube from the supply tank. Fig. 4 shows one of 


| . 
The process of lighting the fronts of these establishments involves the | the post gas arcs. These are usually set up at intervals along the 
I observed several different kinds of | motor way in the vicinity of any park, hotel or repair shop. They 
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use of some novel fittings. 
lights in use, all the way from the crudest forms of oil lights to the | are the beacons to light the autoists on. An arm, H, supports the 
most brilliant calcium effects, and there are acetylene lights galore. light out over the road. Some of the gas arcs are supported on travel 
I noticed vapor lights which were intended to produce a flame of con- | ing blocks, J, on wires stretched across the motor way, as in Fig. 5. 
siderable whiteness from pressure on kerosene oil in a tank. Even |Some are hung direct in front of windows, as at K, Fig. 6. The 
torches are employed ; but the inferior forms of lighting, that flicker | modern automobile is doing considerable towards developing the gas 
and bother, are fast giving way to the more substantial and steadier | field throughout the country, and the future is brighter than ever. 
modern descriptions. The proprietor of the shop along the motor 
way or in the motor-vehicle infested sections of cities and large 
towns, necessarily seeks to use his light for three purposes. First, he 
must get hold of the autoists who want something done to their : r} 
machines or a tank replenished or a tire refilled. Therefore, he pro-| The valuable results obtained by the UL nited States Geological Sur 
ceeds to install exterior lighting liberally. And this matter of ex-| Vey at the St. Louis Exposition, in determining the actual steam mak 
terior lighting for advertising purposes is going to be the direct means |!" values of American fuels, is to be continued with a similar plant 
of developing the gas light business to large proportions during the |#t the Jamestown Exposition. The report on the St. Louis tests, 
next few years. I notice that some of the best firms in the country | which fills three large volumes, is devoted largely to fuels from the 
are experimenting with outside lights in front of their show windows, | Middle-West and W estern coal fields. The plant now being erected 
doors and street exhibitions. The eye of the passerby is caught at | @t Jamestown will give an opportunity for analyzing, testing and 








| Mechanical Draft for Government Fuel Testing Plant at 


Jamestown Exposition. 
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night. Good advertising results. And it is just the same with the | 
automobile repair men and the tourists’ hotels and the tank fillers’ | 
stands along the motor way. As soon as anything occurs to the | 
automobile, or as soon as oil is needed, or food or shelter wanted, a | 
watch is kept for the lighted establishment providing these necessi- | 


placing on record, in a similarly thorough and comprehensive man 
ner, the coals from the Eastern fields. The Jamestown plant will con 
tain three 300-horse power boilers, each equipped with an engine 
driven, 100-inch mechanical draft fan and a 35-foot stack, both sup 
plied by the Green fuel Economizer Company, of Matteawan, N. Y. 


ties. If the establishment is dark as night the autoist speeds by ; | The fans will be so controlled that the draft can be regulated as de 
but with the welcome of brilliant lights he sees and stops and | Sired by hand or automatically. The wheels of the fans measure 5 
patronizes the place. |feet in diameter by 2} feet width at the tips of the blades and are 





Now, as to the agencies for lighting up the shops, the stands, the| 
eating and resting houses, different schemes are, of course, employed. | 
The writer observed a great many instances of the use of gas. As a| 
rule there is not much electrical current along the remote highways, | 
and the establishments seldom put in separate electric lighting instal- | 
lations. Hence home-made gases, or gas carried in pipes from the 
nearest city or town, are depended upon. 

Two or three powerful arcs supported in front of a building on 
arms, as in Fig. 1, at A and B, provide effective light for the frontage. 
The practice is to have the tool outfit at hand, hence the machine can 
be run up into the light of the gas ares, and as these lights furnish 
ample light for the work the repairing of tires or tank filling can be | 
done. The lights as arranged are for the purpose of furnishing lights | 
to attract notice, for lighting the road in front of the structure, and | 
for furnishing a means for lighting the work for mechanics; but the | 
overhead light will not light the sides of the automobile or below it, | 
hence any work underneath might be handicapped. This trouble is 
avoided by having special light stands, some of which are portable 
and burn with lights generated from gases in special retorts. 

Fig. 2 shows one light I noticed, derived by using a spot light which 
had been bought second-hand from a music hall. 
form is placed in the retort, C, and it generates gas when wet. 
lithe is made from peroxide of sodium. 
burn with the gas from the oxylithe is made in the saturator, D, from 
gasoline. The two gases combine and burn in the jet at E. Then I 


Oxy- 


noticed vapor lights used with flexible tubes, as in Fig. 3, so that a| 
workman might get under a machine and scrutinize the machinery. | 


The affair is fitted with a handle, G. The block, F, sustains the parts 
in harmony with the mantle. The hot mantle furnishes enough heat 
to vaporize the oil as the oil reached the point of ignition, Hence the 





Oxylithe in cake | 


The hydrogen gas needed to | 


driven by 6 by 7-inch Green vertical, center-crank engines. The 
laying out of the mechanical draft plant was entrusted by the Survey 
to the Green Fuel Economizer Company. 








New Lights and New Illuminants from the Gentral 
Station’s Point of View. 


silawbem «7 tn 
[A paper read by Mr. R.. 8. Haus, at the Boston Meeting, Illuminating 
Engineering Society. | 

The new illuminants are devised by engineers and inventors and are 
a great advance in the art of lighting. The public in the form of cus- 
tomers of the central station uses the new illuminant and gets the ad- 
vantage. The central station is the intermediary between the inventor 
and the customer. From most points of view the central station makes 
and sells electricity rather than light, and if the central station pro 
duces and sells its product purely as electricity, then although the re 
sult might be important, the question of the method of handling the 
introduction of new illuminants would be of comparatively slight im- 
portance to the central station, or rather the central siation has but 
| little to do with it. When the central station is concerned with elec- 
tricity only, it looks forward either to having the new illuminants 
give so much more light that they may cut down the total output of 
electricity, or, on the other hand, that the new illuminants may so 
‘increase the demand for light that the total output of electricity will 
increase ; and if the central station is supplying only electricity, tak- 
ing no consideration of how it is used—in other words, if the central 
station pursues a policy of making no lamp renewals whatsoever— 
then, while the central station is interested in the result, it can do but 
little more than to wait. 

If, however, the central station is supplying lamps and including 
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the cost of them in its charge for electricity—in other words, is sell- 
light — then the new illuminant comes before the central station man- 
ager in a very immediate and practical way; and in the following 
notes I have given some of the essential factors that cannot be ignored, 
and some personal opinions which, however, I do not consider final. 
They are merely in the way the question strikes one at the moment. 
In the first place the new illuminants are an improvement, and the 
word itself means that the new illuminants give a greater ratio be- 
tween the light received by the customer and the current sold. The 
immediate effect may be either that the central station sells the same 
number of units of electricity and the customer gets more light, or 
that the customer gets the same amount of light as before and pur- 
chases less electricity ; and while the immediate etfect must lie between 
these two points, yet the final result is effected by the increase in busi- 
ness, and may be such that even more units of electricity are used 
than ever before, and, of course, in such case, very much more light. 

While it is possible that the new illuminants may permanently cut 
down the central station sales of current for light, yet this is very im- 
probable. It is possible, for instance, that an improvement to say 50- 
candle power per watt would affect the central station lighting busi- 
ness and would be as unpleasant to the central lighting station as the 
railroads once were to the stage coaches. However, the final result 
will be the same whatever the central station does, and in my opinion 
the final result will actually be a very large increase of business. 
Any improvement in illuminants wlll bring in at least some com- 
petitive business. For instance, in Boston the sales of electricity 
amount to about $3,500,000 per year, and the sales of gas to about 
$3,000,000. Much of both of these is for power and heat, but even 
assuming that half of the gas sold is for lighting purposes, this leaves 
a possible competitive field open to the new illuminants amounting to 
$1,500,000, besides the competition with oil lighting. This should 
mean an income for electricity of $2,000,000 to $3,000,000 a year, since 
customers will pay from 25 per cent. to 100 per cent. more for elec- 
tricity than for gas, on account of the incidental advantage due to 
electricity, such as savings in decorations, wa’) papers, ventilation, ete. 

In addition to the competitive field there are great latent possi- 
bilities. Many customers will pay $5 a month for a certain number 
of units of light. They will not pay $10 for double the number of 
units, but they will pay, say, $10 for triple or quadruple the number 
of units of light. Hence, while too great an improvement in illumi- 
nants may cut down the sales of electricity, there is an intermediate 
point where the improvement may actually increase the sales, and the 
improvements that are now apparently coming are, in my opinion, 
about this point. An improvement from 4 of a candle per watt to 1 
candle per watt, such as is now in sight, will, in my opinion, ulti- 
mately increase the sales of electricity, and it will not be until we get 
to 3 or 4 candles per watt that the improvements in illuminants will 
cut down the sales of electricity. In any case the final result will be 
the same whatever the central station does, and the central station 
should not attempt to interfere with the final result any more than the 
hackmen of the city should be allowed to force the railroads to have 
several stations instead of a union station. 

Although the final result will be the same whatever the central 
station does, yet the immediate result to the central station that sup- 
plies free lamp renewals is a very important one. If the central sta- 
tion is supplying free lamp renewals and adopts the new illuminants, 
the immediate effect will be to give the customers more light in pro- 
portion to the money they pay ; and this may either cause an immedi- 
ate fall in income followed possibly by an increase, or the central 
station may use its influence so that from the start the sales of current 
will remain the same or increase, while the light received by the 
customer shows a much greater increase. 

This is the candle power question. To-day, or rather yesterday, the 
central station supplied a lamp giving 16-candle power for 50 watts. 
If, on the introduction of the tungsten and tantalum lamps, they give 
16-candle power for 20 watts, the immediate effect would be a very 
considerable falling off in income, and the falling off in income would 
be very much greater than the falling off of expense, since every cen- 
tral station has a large amount of fixed expense not affected by the im- 
mediate use of current. 

If this were a free country and there were no socialists, a central 
station might wisely risk the temporary loss in income, looking to its 
future profits to make up for the loss, but if in this country the cent- 
ral station pays no dividends for one or more years, this is seldom or 
ever taken into consideration in the future when ‘the question of re- 
ducing its prices comes in; hence the central station, or rather the 


central station, must plan to earn their dividend each year and can 
not risk losing it for even a short period. 
Even without this consideration, if we assume that the future re 


properly attempt to reach this good result at once and instead of giv 
ing a 16-candle power 20-watt lamp in place of its present lamps, it 
may offer its customers a 40-candle power 50-watt lamp at the start. 

It is true that very often a 40-candle power 50-watt lamp will let a 
customer use two 40-candle power lamps where he now uses five 16 
candle power lamps, but the public is less apt to cut’ down its supply 
of current if the central station supplies lamps of the same wattage as 
before, and hence it is to the advantage of both the public and the 
central station that the first move in the adoption of the new illumi- 
nants should be in the direction of the lamps of the same wattage as 
now, and of much greater candle power. 

Another important part of the central station view of the question 
is on the cost of renewals. If the cost of renewals is small in propor 
tion to the total cost of electricity, then a slight variation in the cost 
of renewals is not important. For instance, to-day a central station, 
such as the Edison Electric Dluminating Company, of Boston, sup 
plies both 8 and 16-candle power lamps free. The cost of renewals of 
the 8-candle power lamps is slightly more than of the 16-candle 
power, but the difference is so slight that it can be disregarded. 

One lamp company has just adopted the practice of proportioning 
its lamps so that the renewal cost per kilowatt hour shall be the same 
for all sizes. Thus it supplies, we will say, a 50-watt lamp whose 
proper life is 600 hours with a total consumption of 30 units, and if 
the cost of the lamp is 15 cents, this makes the renewal cost 4 cent per 
unit. If the 100-watt lamp costs say 25 cents, it would then be so pro 
portioned for voltage, ete., that during its economical life it would 
use 50 units. This practice is good, but unfortunately it does not 
cover the whole situation, since it is desirable that lighting circuits 
should be so arranged that small miscellaneous devices, such as cook 
ing devices, fans, etc., should be supplied from the same sockets, and 
if the total cost of renewals becomes large in proportion to the cost of 
electricity, it is difficult to handle the question of free renewals. 

The central station, therefore, much prefers that the new illumi- 
nants should be developed along the line of lamps whose renewal cost 
will be small in proportion to the cost of electricity. If, for instance, 
the price of electricity should get down to 10 cents a unit on an aver- 
age, and the renewal cost of the new illyminants should become 4 
cents a unit, this would force the central station to give up the policy 
of free renewals. 

This situation has actually arisen to-day in the case of very large 
wholesale customers. For very large wholesale customers burning 
long hours, as for instance a department store, the lamps in which are 
kept going all day, the cost of electricity gets down in the neighbor- 
hood of 3 or 4 cents a unit, and for such business the central stations 
are in general giving up the policy of free renewals. Even in the 
case of these large customers, however, the fact that they have to pay 
for the lamps in a separate charge has caused them to use lamps that 
are not as economical as they should be. 

In the case of small customers we have just had an instance in Bos- 
ton here where we put out the tantalum lamps at a renewal charge 
that not only made the cost per unit of light much less than for the 
ordinary carbon lamp, but even made the cost for the 22-candle power 
tantalum lamp much less per hour than for the 16-candle power car- 
bon lamp. In spite of this fact we find that the customer objects very 
much more to paying an occasional 30 or 60 cents for a new lamp than 
he objects to paying 60 cents or $1 more every month on the bill. 

The flaming arc is another good illustration of this feature. The 
flaming are for outdoor lighting gives tremendously more light in 
proportion to the total cost and maintenance. The maintenance cost, 
however, is so great that the central station cannot possibly afford to 
include this in the price of current, so that the central stations have 
been forced to let the.customer buy and maintain his own flaming 
ares, and the results havebeen that the customer would rather pay a 
much greater total amount in the form of a bill for current than to 
pay the 2 charges for current and maintenance and trimming, even 
if the total of the 2 be less than the charge for the ordinary ares alone. 
Another part of the question that affects the immediate interests of 
the central station, but which will finally cancel out, is the question 
of investment and antiquation. Take for instance the small carbon 
are lamp using carbons of ;°,-inch diameter. This impreves the light 
something like 25 per cent. as compared with the arc lamp using 4: 





people who have been frugal enough to save the money that built the 


inch carbons, but its adoption would involve purchasing a full sup- 


sult of the new illuminants is to give the public much more light for 
the same or more current than at present, then the central station may 
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ply of new lamps, since the old lamps using a large carbon cannot be 


fitted over the small carbons. This would often be spoken of as in- 
volving scrapping of old lamps, but the correct point of view is from 
that of purchasing new lamps. Scrapping the old lamps is merely a 
book entry, while purchasing the new lamps takes the money out of 
the pockets of the people who have saved it up. If the small carbon 
lamps are going to be used for 10 or 15 years, then this will furnish 
time enough for the saving from them to make up for their cost ; but 
if within 2 or 3 years the tungsten incandescent lamp is going to re- 
place all our present are lamps, then it is cheaper to wait for the 
tungsten than to purchase small carbon arc lamps and use them for 2 
years only. 

The Nernst lamp is to-day in much the same situation as the small 
carbon arc lamp. So far as we can tell, it is an improvement as com- 
pared with the ordinary incandescent lamp, but it costs $40 a kilo- 


watt, and the question is whether it will save enough in the next 


year or two to make up for its investment cost when the tungsten 
lamp is finally put into service. 

Another feature that the central station has to consider very care- 
fully in regard to these new illuminants is their great multiplicity. 


To-day, for instance, the Edison Electric Illuminating Company, of 
Boston, supplies, either free or at a nominal cost, over 30 kinds of in- 
candescent lamps, 6 or 8 kinds of arc lamps, and 6 or 8 kinds of Nernst 
lamps. When the supply of any particular kind of renewal service 


is reasonably large, it can be handled with fairly good satisfaction, 


but we have the immediate problem before us to-day, for instance, in 
regard to the Nernst lamps in our outlying districts. If a customer 
in a small town, such for instance as Dover or Bellingham, wants one 
Nernst lamp or one arc lamp, we cannot very well afford to send a 
man out there especially to trim and maintain one lamp. Hence ob- 
viously it is not enough in the case of the new illuminant to say that 
its cost of maintenance, or renewal cost, is small when it is done in 
quantities. It is necessary that the new illuminant of a special kind 
must be quickly adopted in large quantities if it is to be adopted by 


the central station. 


Another question that affects the central station very closely is that 
of deliveries. Take for instance the ‘‘Gem” lamp. I should say 
that the central stations were very well satisfied to-day with this lamp 
and feel that its cost of renewal is such that they could replace the 
But unfortunately the factories can- 
not stop making ordinary lamps and go into making ‘‘Gem ” lamps 
in 1 or 2 months, or even 1 or 2 years. At first the output of these 
lamps was 5 per cent. of the total, to-day it is something like 25 per 
cent., and it will be a year or two before it is 100 per cent. While 
the central station may properly differentiate between different classes 
of customers it must not discriminate. The central station, just like 
the telephone company or the water works, may make one price for 
commercial business and another price for residential business, but it 
must not differentiate between Brown and Smith whose business and 
use of current are alike. Hence the question is, ‘‘ Who shall get the 
‘Gem’ lamps and who shall use the carbon lamps during the period 
of transition?’ This has been solved in part by making a temporary 
extra charge for the “‘Gem’’ lamps. For instance, the large com- 
panies to-day that formerly renewed ordinary lamps free, still con- 
tinue this practice, and they also renew ‘‘Gem”’ lamps, making an 
extra charge of 5 cents only as compared with the cost of the lamp of 


ordinary carbon with ‘‘Gems.” 


15 cents and 20 cents. 


Apparently something like 10 per cent. to 20 per cent. of the cus- 
tomers are willing to pay this 5 cents extra charge. The others prefer 
to pay 20 per cent. to 30 per cent. more on the bill for electricity. 
Theoretically, of course, we could reduce the charge to 4 cents, 3 cents 
and so on down, until the extra charge for the lamps becomes so small 
that every customer would rather have them, but below 5 cents itis a 


question whether there would be much difference in the demand. 


This question can also be handled in the same way that the New 
York, New Haven and Hartford Railroad reduced its fare to 2 cents a 
mile, by picking out different divisions and saying frankly to every- 
body that they reduced the rate in one division, and that as quickly as 
it became possible to get out the schedules and do the clerical work 
etc., the other divisions would likewise be benefited. This resulted in 
no trouble, as the customers of the railroad easily recognized the 
necessity. In a similar way the central stations might pick out dis- 
tricts, or even classes of customers, and supply the ‘‘Gem ” lamps 
free, say, first, to the churches, then to municipal buildings, then to 


residences, and so on uutil all customers were receiving them. 


The ‘‘ Hylo” lamp, while not in one sense a new illuminant, might 
properly be considered among them. The “‘ Hylo” lamp saves the 





customer a great deal in places where he simply wants a dim light, 
but it costs the customer considerably more when he is using the full 
candle power. Hence, a customer who wants a little light for a con- 
siderable number of hours, and a good light for a short number of 
hours, gets it very much cheaper by the use of the ‘‘Hylo”’ lamp. The 
customer who now keeps in darkness when he would like a dim light, 
will get his dim light from the ‘‘ Hylo,” paying for that, and also 
paying an extra cost for the time when he wants a good light. 

It is a question whether it would not be cheaper for the customer to 
put in two sockets side by side, one witha small 1 or 2-candle power 
light, and the other with an ordinary lamp of much better efficiency 
than fhe ‘‘ Hylo.”’ The extra cost of the second socket should not be 
over 75 cents or $1, for which 15 cents or 20 cents a year would be a 
fair allowance, and it would certainly seem as though this would be 
cheaper than to have the extra cost of the ‘‘ Hylo.”’ 

All the new reflectors, such as holophanes, etc., are in a sense new 
illuminants. They result in giving more light where it is needed for 
the same amount of electricity, or the same light for a less amount of 
electricity ; hence, a good reflector is just as good as an improvement 
in the efficiency of the lamp, and should have the same final result in 
the central station’s business. In this case, however, it is somewhat 
simpler to have the customer supply the reflector, and this has resulted 
in the kind of difficulties that the central stations are having from the 
new light being handled by the customer so far as reflectors are con- 
cerned. If the central station had in the past always supplied the re- 
flectors to the lamps, then any improvements in the reflectors would 
have been just as difficult for the central station to handle as the 
Tungsten, Nernst and other new lamps. 

A very good summary of the difficulty that the central stations are 
having with the new illuminants is to call them growing pains. They 
are the difficulties that always arise when any new invention is made. 
If the customer supplies the lamps, as he does the reflectors, then the 
customer has the difficulties and the central station waits for the final 
result, which may be either more business or less business. If, how- 
ever, the central station supplies the lamps, it must handle the ques- 
tion so as to give as small a temporary loss of income as is possible, so 
as to get the final result from the new illuminant as quickly as 
possible. 

The central station must also handle the transfer from an old 
illuminant to a new, so as to avoid as far as possible any unnecessary 
scrapping of machinery. The central station should not adopt an 
improvement that will result in only 5 percent. or 10 per cent. saving 
if at the end of a year or two it expects to find still another improve- 
ment has made the change of the year before a serious net loss on 
account of the very high depreciation. 

The central station difficulties are what might be called detail ques- 
tions, but it does not help us in handling these details to expatiate on 
the great future savings. Wise handling of the transfer by the cen- 
tral station will mean a considerable difference to the public, and 
this difference will be important, even if the savings by the new 
illuminants are much more important. 

If anyone doubts the wisdom.of having a central station try to 
handle all these difficulties of illumination and lamps and candle 
power, etc., all that is necessary is to ask such person to look at the 
results in countries where the central station confines itself solely to 
the supply of electricity, leaving the question of lamps and illumina- 
tion to be handled by the individual customers. 








Primary, Secondary and Working Standards of Light. 


oe tins = nea 
|A paper read by Mr. Eowarp P. Hyp, at the Boston Meeting, [lu- 
minating Engineering Society.] 

Weare living in an age of exact measurement. With what pro- 
found wonder would our forefathers have contemplated the marvel- 
ous precision of modern physical science. We compare resistances 
to parts in a million, we weigh weights to parts in a billion ; indeed, 
if it were not for photometry and a few kindred sciences, I am afraid 
that the term ‘“‘ per cent.,"’ which for so many years has been the 
common unit in expressing accuracy, would soon become obsolete in 
that sense. 

What, we ask ourselves, is the cause of this tardy development of 
photometry ? Is it because our instruments are insufficient or our 
standards inadequate, or is there some inherent difficulty that cannot 
be overcome? To be sure we shall always have the limitations of the 
human eye to contend with, because ‘“‘light’’ by definition is subjec- 
tive, but oftentimes the eye is made the scapegoat for faulty methods 





or inaccurate measurements. The accuracy of comparison of 2 
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luminous sources of the same color is well beyond that with which 
the intensity of either can be expressed in terms of our standards. 
The fault then lies ultimately with our standards. 

It is not my intention in this paper to present to you a history of 
primary standards of light, or to make a study of the relative merits 
of the various standards in use at present. It is my purpose rather 
to ask your consideration of a few very practical questions in con- 
nection with the relationship of primary, secondary and working 
standards of light. By a ‘‘ primary ” standard is meant any standard 
that can be set up from written specifications, such as the Violle 
platinum standard, or the Hefner lamp or the Vernon-Harcourt pen- 
tane lamp. By a ‘‘ secondary” standard is meant a standard which, 
though not reproducible, will remain constant after having once been 
calibrated. The well seasoned incandescent lamp is the best example 
of this. By a ‘‘ working” standard is meant any lamp that is used 
as a standard in ordinary photometric measurements. It may be a 
secondary standard or even a primary one, but it is not necessarily 
either. Though the three classes of standards are quite separate in 
principle they overlap in practice. 

There is one quality which all standards must possess in common. 
They must have a suitable color. This requirement is very indefinite, 
but it must needs be so. We cannot specify the actual spectral distribu- 
tion, but we can exclude monochromatic sources. In other words, 
we can immediately eliminate some sources as being impracticable, 
whereas we cannot assign values: relative to those which fall with- 
in the wide range of acceptability. In addition to this common prop- 
erty there are special properties which each class of standards must 
possess. 

A primary standard is good or bad accordingly as it is or is not re- 
producible. Its fitness as a primary standard depends upon the de- 
gree of accuracy with which it can be reproduced. It is not necessary 
that it should remain constant over a long period of use; the time at 
which the measurements are to be made can be specified, as is done 
in the case of the Violle platinum standard. It is not even necessary 
that it should be particularly inexpensive or simple, as it is sufficient 
that it should be set up from time to time in one or several of the 
various national standardizing laboratories now in existence. The 
only absolutely necessary qualification of a primary standard is that, 
in case all the secondary and working standards should be destroyed, 
the unit could be re-established. Of course, if a lamp can at the same 
time serve as a primary standard and a secondary or working 
standard, it is the more valuable. If it is simple and inexpensive so 
much the better, but these are not necessary qualities of a primary 
standard. 

In a secondary standard we desire other qualities. These are best 
seen by keeping in mind an example - the well-seasoned incandescent 
lamp. A secondary standard need not be reproducible we cannot make 
two incandescent lamps exactly alike; but it must remain constant 
after having once been calibrated in terms of the primary standard. 
It should be portable, simple and inexpensive. Every standardizing 
laboratory should have a number of secondary standards against 
which to measure the working standards of lamp manufacturers and 
testing laboratories. 

The working standards should be adapted to the particular kind of 
testing in which they are to be used. In testing incandescent lamps 
we want as working standards other incandescent lamps ; in testing 
gas or oil we want flame standards. Working standards should be 
portable, simple and inexpensive, easy to manipulate and of suitable 
intensity, but they need not be reproducible. Having been standard. 
ized in terms of secondary standards, they should remain constant 
over a reasonably long period before having to be recalibrated or re- 
placed. 

With this brief statement of the requirements of primary, secondary 
and working standards of light, let us inquire into the present con- 
ditions regarding these three classes of standards, First, is there a 
satisfactory primary standard of light? I think you will all agree 
with me that there is not. Many such standards have been proposed 
from time to time, and at present there are three or four such stand- 
ards in actual use. This last fact in itself indicates that there is no 
one standard sufficiently superior to the others to warrant its general 
adoption. And if we look over the tables of relative values of these 
different standards and compare the values found at one laboratory 
with those found at another, or those obtained in recent determina- 
tions with those accepted as the best of previous determinations, it is 
evident that there is an uncertainty in the ratios well beyond the 
limit of the error of measurement. 

The situation with regard to secondary standards is quite different. 


It is generally conceded that the well-seasoned incandescent lamp 
meets every requirement of a secondary standard of light. The ob- 
jection occasionally raised, that it changes with the time of burning, 
is not in my opinion as important as the changes which seem to take 
place at times when the lamp is stored away. A 4-watt per candle 
lamp, if properly seasoned, will not change appreciably ; 7. e., more 
than 2 or 3 parts in a 1,000 in 50 or 75 hours’ continuous burning. Since 
it only requires several minutes to measure an incandescent lamp, the 
standard lamp could be measured 500 or 1,000 times before it would 
change appreciably in intensity. Since at the Bureau of Standards 
there are incandescent lamp secondary standards that are only used 
once or twice a year, it is evident that if only the change in candle 
power due to burning is to be reckoned with, the unit, in terms of 
which the secondary standards are expressed, could be maintained 
constant to within 2 or 3 parts in 1,000 for several hundred years. 

On the other hand there seem to be much larger changes in the 
lamps from time to time while the lamps are not burning. Occasion- 
ally a lamp develops a bad vacuum; at other times a change in re- 
sistance is noticed, indicating probably an altered contact resistance 
between the filament and the leading-in wires. But apart from these 
changes in candle power, which are accompanied by changes in the 
electrical properties of the lamps and which can probably be explained, 
there are apparent changes in intensity which are just over the limit 
of observational error, and for which we can offer no explanation. 
In determining the relative values of a number of incandescent lamps 
that have been inter-compared before, one of the lamps may seem to 
be high or low in intensity, with respect to the mean of the remaining 
lamps, by 4 per cent. or more. I do not mean that a single observer 
with one set of readings finds the lamp off by that amount - observa- 
tional error might possibly account for that ; but the mean of a num- 
ber of sets by one observer agrees with the mean of a number of sets 
by another observer, in giving to that lamp a value somewhat differ- 
ent from that which it previously had. In another set of measure- 
ments, some time later, the lamp may come back to its original value. 
Whether these apparent changes are due to slight differences in the 
conditions of measurement at different times, or whether they are 
real changes in the lamps, it would be premature to say at present. 
They are small, however, and if a number of lamps are used, the 
mean value should remain sensibly constant over a long period. 

The well-seasoned incandescent lamp is also an entirely satisfactory 
working standard in the photometry of electric lamps, but it is not 
suitable for use in gas photometry. It requires electric power to 
operate it and electrical measuring instruments to control it, and 
these are usually not available, particularly in small gas plants ; but, 
apart from its inconvenience, it is unsatisfactory. The intensity of a 
gas flame is a function of the atmospheric conditions, and it would 
be practicable to correct all measurements to standard conditions, as 
that would involve determinations, not only of water vapor and car- 
bon dioxide, but also of the proportion of oxygen present in the atmo- 
sphere. In supplying gas. however, it is desirable for the manufac- 
turer to state that the candle power of the gas furnished under normal 
atmospheric conditions would be up to the requirement. The way in 
which to determine this, without actually making the corrections, is 
to have as a working standard a lamp that is affected by the atmo- 
spheric conditions in the same way and to the same amount as the gas 
under test. If the intensity of the standard lamp under normal con 
ditions is known, the candle power of the gas under normal condi 
tions is obtained immediately, by direct comparison with the standard 
lamp, independent of the atmospheric condition of the photometer 
room, provided it is uniform throughout the room. 

The consensus of opinion among gas engineers is certainly that the 
working standard for gas photometry should be a flame standard. 
There seems to be less unanimity, however, in regard to what flame 
standard should be used. Candles are still used to some extent in the 
United States and abroad, but recently there has been considerable 
advancement both in this country and in England in the adoption of 
the Harcourt 10-candle power pentane lamp. In Germany the Hefner 
lamp is used now to a great extent in gas photometry, I believe, and 
in France the Carcel lamp continues to be used almost exclusively. 
But although flame standards have been and still are used in gas pho- 
tometry, I do not know of any investigation of the relative influence 
of atmospheric changes on the gas and the standard lamp. It is 
searcely justifiable to assume that the coefficients are the same for two 
such flames as the pentane flame and the gas flame, which are con- 
trolled in entirely different ways. The pentane lamp is adjusted for 
flame height, whereas in much ot the gas work the flame of the bats- 





wing burner is adjusted to a definite rate of consumption of gas by 


















































Se rreont 22, Stpbtigee eet TE 
os a tee ras dil anata ye ee) 


‘eh. ‘ 








278 


American Gas 








Light Zourual. 


Aug. 12, 1907 








weight. 


Recently, in cooperation with the United Gas Improvement 
Company, of Philadelphia, the Bureau of Standards made some ex- 
periments along this line in one of the Company's gas testing pho- 
tometer rooms in Philadelphia. Although these preliminary experi- 
ments were not carried far enough to warrant any very definite 
conclusions, they indicated that the two flames, the pentane and the 
gas, are affected in the same way, to approximately the same extent, 
by changes in theatmosphere. Since differences of 8 or 10 per cent. 
in the intensity of the standard lamp may readily occur under normal 
working conditions, it is evident that if results of any accuracy are 
sought it is not snfficient that the atmospheric conditions affect the 
standard flame and the gas flame in the same direction; the co- 
efficients of change for the two should be very nearly the same. 

Another interesting fact in connection with the working standards 
in gas photometry is that, with the possible exception of the Carcel 
lamp which, I believe, has been calibrated in terms of the Violle 
standard, all of the lamps used as working standards are at the same 
time primary standards. In the photometry of electric lamps the 
seasoned incandescent lamp soon came to be used as the working 
standard, since the primary flame standards were not convenient ; but 
in the photometry of gas, since a flame standard was desired, the 
primary standards came to be used as the working standards. Al- 
though this is a logical result, it is questionable whether it is the most 
satisfactory one. 

Is it not possible that acheap and portable lamp which would re- 
main constant in intensity after having been calibrated might be 
found which would be more convenient and more easily manipulated 
than the Harcourt pentane lamp, for example? It does not follow 
that the lamp which best satisfies the requirements of both a primary 


and a working standard will satisfy the requirements of a working 


standard alone better than any other lamp. In other words, the lamp 
which is best, with respect to both constancy and reproducibility, need 
not be the most constant lamp, if reproducibility is eliminated. With 


authoritative testing laboratories available, where secondary standards 


are maintained, it is no longer necessary that the primary standards 
should be used in industrial photometry. 

I have no such lamp to suggest as a working standard for gas, and 
it is possible that none can be found ; but I think it is well to divorce 
the functions of the two kinds of standards. 
chief requirement for a primary standard, and constancy with burning 
is only a convenience. 


burning, thus maintaining the candle power assigned to it on cali- 
bration. If the lamp which is the most reproducible is the most con- 


stant and convenient, then use it as a working standard, but do not 
confine the search for a working standard to those lamps which are 


reproducible. 

The use of a primary standard as a working standard may, however, 
lead to a confusion of units between the gas and electric industries. 
This is exemplified by the situation in our own country at present. 


Both in the photometry of gas and of electric lamps the intention was 
The American Institute of 
Electrical Engineers recommends obtaining the candle through the 
Hefner by the use of the ratio one Hefner equals 0.88 candle, which 
was supposed to be the mean value of the best determinations of that 
In gas photometry the sperm candle, or more generally in re- 


to use the British parliamentary candle. 


ratio. 
cent years the Harcourt pentane lamp. has been used. 


known now that the candle obtained through the pentane lamp does not 
bear to the Hefner candle the ratio.of 1 to 0,88. From comparisons 
through electric lamps measured at the National Physical Laboratory 
in England and at the Physikalische-Technische-Reichsanstalt in 


Germany, the above ratio is found to be in error by 2 per cent. Fron 


direct comparisons of Hefner and Harcourt pentane lamps the ratio 
If, now, both the gas and 
electric lighting industries adopted the same unit, which could be 
maintained at a national laboratory, and in terms of which working 


appears to be in error by 4 or 5 per cent. 


standards for both gas and electric lamps could be calibrated, ‘‘ can 
dle power ” 
country. 
The final step would be to agree with other civilized countries o1 
the value of the unit adopted so that we might have in photometry 
as in most other branches of physical science, an international unit 


Although the German unit is so different from the others as to offer 


considerable difficulty to the realization of this plan, the units o 


England, France and the United States are sufficiently elose to war- 


rant a compromise. This compromise would not entail the abolish 


Reproducibility is the 


With the working standard reproducibility is 
of no consequence ; the lamp, however, should remain constant while 


would have a single significance throughout the entire 


ment of the present standards ; it would merely necessitate assigning 





to the standards different numerical values. Thus the Carcel would 
no longer be 9.6 bougies decimales, but 9.5 or 9.4 international can- 
dles. Each country could maintain the unit through whatever 
standards it chose, primary or secondary, but by frequent inter-com 
parisons among the various countries, the unit would be maintained. 
Let the search for a suitable primary standard be continued, and may 
the time soon come when there shall not only be an international 
unit, but an international standard which shall take rank with the 
other international standards of modern physical science. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a os 

On August Ist the Kansas City, Missouri, Gas Company paid into 

the city treasury the sum of $3,786.32, which sum represented 2 per 


cent. on its gross income from tbe distribution of natural gas for the 
first half of 1907. 





THE Gas Machinery Company,.of Cleveland, O., has been awarded 
the contract for the construction of the new oil gas plant to be erected 
in Marshfield, Ore., by the Coos Bay Gas and Electric Company. This 
contract was closed by Mr. E. H. Corbett, of the Hallidie Machinery 
Company, who represent the Gas Machinery Company on the Coast. 


COLONEL De GRANGE, Vice-President of the New Orleans Gas Light 
Company, and Mr. T. D. Miller, its General Manager, have convinced 
thé owners of the Company that it would be a good thing to again cut 
the gas rate there. The announcement will be made some time in 
September, and in all probability the net figure will be fixed at $1.10 
per 1,000. 








“L. A. W.” writing from Boston, Mass., under date of the 3d inst., 
inclosed the following: ‘‘ One of the features of the dedication of the 
the Cambridge bridge was the gas illumination of the bridge itself. 
This is accomplished by 114 incandescent gas lamps, each carrying 
2 burners, and giving about 150-candle power. The lamps are about 
40 feet apart and set abreast. With this arrangement the bridge is 
one of the best lighted in Boston. The lamp posts, which are highly 
ornamental, were designed by Wheelwright & Hayden, and are in 
keeping with their surroundings.” 





At the annual meeting of the Fitchburg (Mass.) Gas and Electric 
Light Company the officers elected were: Directors, George H. 
Crocker, Charles E. Ware, F. B. Shepley, H. I. Page, G. R. Wallace, 
H. I. Wallace and H: F. Coggshall; President, H. I. Wallace ; Treas- 
urer and General Manager, Henry F. Coggshall. The Company’s 
business for the twelvemonth made the most profitable showing in its 
history. Well! Perhaps Mr. Coggshall is not attending to business? 





WHEN the betterments on the works of the Cadillac (Mich.) Gas 
Light Company are completed the capacity thereof will have been in- 
creased one-third. 





THE Board of Managers of the County Jail, of Davenport, Ia., de- 


cided last month to equip the kitchens of the institution with gas 
ranges. 





Mr. CARL STEINWEDELL has been appointed General Manager 
of thie Columbus (O.) Gas and Fuel Company, and in fact is right on 
the job. The Colonel’s other son will have a lot to do in Columbus, 
not the least of which work will be on the distribution system, which 
in the ‘‘ altogether ’’ natural gas regime was badly neglected. There 
is not a doubt in the world, however, that he will be up to the task in 
every particular. 


It is. definitely 


1 





THE New Haven (Conn.) Gas Light Company has purchased from 
the Mersick estate the premises on Crown street known as the Mersick 


Block. The plot and building adjoin the office property owned by 
the Company. 





THE capital stock of the Passadena (Cal.) Consolidated Gas Com- 
pany has been increased from $250,000 to $1,000,000. Mr. W.B. Cline 
still retains an active interest in the Company. In fact it is to his 
watchfulness and splendid capacity for business that the Company is 
largely indebted for its present high commercial standing. 


1 





f} Ina circular letter recently sent out to the shareholders, by Mr. 


Norman G. Kenan, President of the Cincinnati Gas and Electric 


Company, the following percentages of increase in the Company’s 
trading were shown : 
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Class of Service. Increase, No, Increase, per Cent. 


Gas services installed..... eg Sa 446 23.53 
Oe rr 3,623 86.41 
Net increase in electric service con- 
nected ; 16-c.p. equivalent ..... 7,583 19.25 
Gas meters connected up.......... 3,871 29.25 
Electric meters ie ree. 544 25.89 
‘* electric current delivered to 
CAE i ig as 18.81 
Gas delivered to consumers ...... “a 12.13 





AT the session of the General Council, of Louisville, Ky., for organ- 
ization, the gentlemen elected to represent the city on the Board of 
Directors of the Louisville Gas Company were Messrs. W. J. Abram, 
George Gaulbert, W. H. Edinger and George M. Boone. 





Mr. T. R. Benson, writing from Denver, Col., under date of the 2d 
inst., forwards the following: ‘‘The second class of the Henry L. 
Doherty School of Gas and Electric Practice, conducted under the 
direction of Mr. Doherty by the Denver Gas and Electric Company, 
is now well started in the course that will give the members two years 
of instruction in the practical branches of the industry. This year’s 
class numbers 24 young men who finished engineering courses in 
some of the leading colleges and universities of the United States. 
They were chosen from many hundreds of graduates of the institu- 
tions of the country, and, when they are through with the practical 
training provided by the Denver Company, will be fitted for respon- 
sible positions here or elsewhere. Last year marked the founding of 
this school of practice by Mr. Doherty, who had previously given 
much time and taken great pains to develop efficient young men by 
giving them the opportunity of learning through a connection with 
one of his numerous properties. As the Denver Company has become 
by common consent the training school for all branches of the work, 
the school naturally was established here. So great is the demand for 
efficient men trained along the modern lines brought into play so sue- 
cessfully by Mr. Doherty, that he took this method of developing 
efficient assistants as the best and quickest way in which to obtain 
material that is constantly in demand in perfecting his organization 
of properties throughout the country.”’ 





In the adjourned hearing before the Massachusetts Board of Gas 
and Electric Light Commissioners, in the case of the city’s demand 
for lower rates, from the Fall River Gas Works Company, the star 
witness for the city was Mr. Alton D. Adams. Our correspondent in 
noting the testimony on the afternoon of the first day says: ‘‘ The 
hearing began at 2:25, with Mr. Adams giving further extracts from 
various authorities upon the matter of pressure, which in the main 
had been advanced by English engineers. Asked by the Mayor re- 
garding fast meters, Adams said that in almost every instance false 
registration of gas was due to improper construction of the meter. 
The Mayor asked Mr. Adams what would be the proper thing to do in 
order to furnish a reasonable supply of gas. Mr. Adams said either 
to change the distributing system of pipes, or arrange the system on 
the low pressure plan. Another means would be to establish pressure 
regulators at each meter. This plan would be better for the Company 
and better for the consumer. The expense of such regulators, he said, 
should be borne by the Company. The Mayor then informed the 
Chairman of the Commission that he did not desire to close his side 
of the case, but would like to have a chance later on to present the 
testimony of consumers. He submitted some gas bills to the Commis- 
sion as evidence. 


‘* There was some discussion between Chairman Barker and the 
Mayor in regard to just what complaint the city had to bring out 
against the Company, whether it was excessive price or excessive 
poe, In the petition, the matter of — was given first mention, 

ut all during the hearing stress had been laid upon the matter of 
excessive pressure. The Mayor said he was willing to close the hear- 
ing upon the question of excessive pressure, but intimated that the 
matter of excessive ag would be taken up at a later date with the 
Commission, unless the Gas Company did something in regard to that 
part of the city’s grievance against the Company. Mr. Adams was 
then submitted to the cross-examination of Lawyer Hunt. In an- 
swer to questions from the lawyer he said he graduated from Law- 
rence Scientific School, in 1897, after a 2 years’ course in engineer- 
ing. He received the degree of bachelor of science. He could not 
tell which course he took. He never had been employed in the 
manufacture of gas. The studies he pursued at the scientific school 
touched upon gas engineering only in an indirect way. He never 
had been engaged in the distribution of gas. His connection with 
gas to any extent had been since 1900, and consisted of the inspection 
ek gs plants and the study of the operation of gas plants. He never 
had installed any mains for the purpose of conveying gas, but he had 
installed mains of other kinds. He said his inspection of the local 


peoeeee ran back to 1903. His knowledge of the pressure had been 
earned from an inspection of the charts of the gas company. A 
number of other questions in regard to pressure were propounded, 
but the answers secured were not very definite. Lawyer Hunt con- 
cluded his examination at 3:25, and after a short consultation be- 
tween the commissioners and the lawyers, it was decided to adjourn 
the hearing until Wednesday, September 18.”’ 





‘“T.,’’ WRITING from Berlin, Wis., under date of the 5th inst., says: 
‘You will find inclosed a clipping giving an account of an accident 
which happened during the last week of July, which goes to show 
that some gas men are growing too careless, in a sense that is harm- 
ful to themselves and harmful to the business as a whole. We are 
all liable to make mistakes, of course; but this sad affair should be a 
warning to all, and the sooner the looking for leaks with a naked 
light is altogether stopped, the better it will be for all concerned.” 





THE clipping inclosed by our correspondent narrates that some days 
ago Mr. Henry Ayers, Superintendent of the works of the Middletown 
(O.) Gas Light Company, visited a house the occupants of which had 
complained that the cellar smelled of gas. He entered the cellar car- 
rying a lantern. A violent explosion ensued, which caused injuries 
to him of a gravity sufficient to cause his death a day or so afterward. 





HERE is one on us, and the good-natured complaint is printed in 
full, as our contribution towards helping on the good: work : 


WYANDOTTE Gas C -MPANY, 
Kansas City, Kas., July 29th, 1907. § 

To the Editors American Gas LIGHT JOURNAL: In your issue of 
July 29th is an article which reads as follows: ‘‘ The last payment to 
the City Treasurer by the Wyandotte Gas Company, which supplies 
gas to the west side of Kansas City, Missouri, was $4,988.46, which 
sum represents 2 per cent. of the Company’s gross earnings for the 
first half of 1907.’ This is a very nice article, indeed, but for our 
sakes we are very glad that the AMERICAN Gas LIGHT JOURNAL does 
not have a very wide circulation in the city of Kansas City, Kas., as 
there has been a great strife on for a long while as tothe different 
sides of the two cases: Namely, Kansas City, Kas., and Kansas City, 
Mo. Kansas City, Kas., is a city of something over 100,000 popula- 
tion. It is in Kansas, not Missouri, and is neither west side, east side, 
nor any other side of Kansas City, Mo. The Wyandotte Gas Com- 
any supplies gas to Kansas City, Kas., independent entirely of the 
ome ity (Mo.) Gas Company on the Kansas City, Mo., side. I 
write this simply to call your attention to this article, and wish to 
state that Kansas City, Kas., gets the worst of this argument in many 
ways, and as the citizens of Kansas City, Kas., are trying to establish 
some individuality, I take this means of helping the good work along. 
—Very truly yours, W. H. McKenzie, Secretary.”’ 





AND it here behooves us to say, as is blazoned on the banners of the 
great State of Ar-Kansas: ‘‘ Regnat populus ; also, regnant populi !”’ 
The people make the place. 





A CORRESPONDENT forwards the following, dated Haverhill, Mass., 
the 3d inst. : ‘‘ Mayor Wood is a diplomat, which fact has been thrice 
exemplified since the City Council made a contract for the gas and 


of his diplomacy occurred this week when he prevailed upon New 
England District Manager Edward Garsia, of Boston, to continue, the 
Welsbach street lighting service for another month. Last June when 
the Welsbach contract expired the Haverhill Gas Company submitted 
figures and its prices surprised the Welsbach people. The latter con- 
cern at first decided to take out its fixtures and posts, but the Mayor 
argued that this step might injure the concern in other places. The 
result was that the Company kept its service on until July 1, as it was 
conceded that General Manager P. J. Nevins, of the Haverhill Gas 
Company, would be unable to replace the lights in such a short time. 
The Welsbach Company next wanted an advance in its price for the 
month of July, and while the Haverhill Gas Company offered to pay 
a liberal rental for the Welsbach equipment, the offer was rejected. 
The Mayor then pointed out that it was the people who would suffer 
because of the lack of street lights and a second time the Welsbach 
Company gave in. This week the Welsbach Company had all plans 
arranged to take out its posts and equipment, but the Mayor, after a 
conference with District Manager Garsia, prevailed upon him to con- 
tinue the service for anothgr month and by that time the Haverhill 
Gas Company will be ready to take charge of the service, as it has 
been handicapped by the delay in securing its equipment that has been 
hung up by the railroads. nder the new contract Haverhill will 
pay only $14 for its gas lights and $21 for naphtha lights, as com red 
witn $18.50 and $25, which it has been paying. The Haverhill Gas 
Company would have been prepared within two weeks to begin its 
service, and as the Welsbach Company planned to use two days in 
removing its posts and equipment, Mayor wood has been complimented 
for his diplomacy in prevailing upon the Welsbach to continue its 
service for another month.’’ To which might be added that the Wels- 





bach Company seldom does things by halves. 


naphtha lights with the Haverhill Gas Company. The latest example . 
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Quotations by George W. Ciese, Broker and | Mostresi, Canada......... 2,000,000 100 
Dealer in Gas Stecks. Nashville Gas Lt. CO... rcccee 1,000,000 100 
Newark, N.J.,Con.GasOCo. 6,000,000 oe 
16 Wau Srazzt, New Yorz O:rrr. Bonds,6's ......sececeee2 6,000,000 S 
New Haven....cccccccesecess 2,000,000 265 
Avavst 12, G. L. & Coke Co... of 
t@™ All communications will receive particular atten_ Peoples GasLt. algae -” 
tion. Chicago, oe 000 1,000 
a” The following quotations are based on the par bad ad 2,500,000 1,000 
value of $100 per share. euihdieetstittes te 2,150,000 50 
N. Y. City Companies Capital. Par. Bid. Asked. Preferred..... seeeeeeeeee 2,150,000 60 
Consolidated 5's........ 2,000,000 os 
Consolidated . ... .......e00- $73,177,000 100 12 i115 San Francisco,Cal......... 165,800,000 100 
Central Union Gas Co.— St. Jos Gas Co. 
ist 5's, due 1972,J &J.. 3,000,000 1,008 101 104 tw. BS....cccoccee 751,000 1,000 
Equitable Gas Light Co.— ame GasLight Oo .... 1,600,000 100 
Con. 5's, due 1932, M. & S. 1,000,000 1,000 ee 105 ist Mortgage 6’s........ 650,000 1,000 
Mutual......ccc-ccorcce.... 8,500,000 108 190 225 Extension,6's........... 600,000 1,000 
New Amsterdam Gas Co.— General Mortgage, 5's.. 2,465,000 1,000 
Ist Con. 5's, due 1948, J.& J. 11,909,100 1,000 8 100 meee ER 1,975,000 100 
New York & Richmond Gas seeeee er eeeee ceeeee 2,047 000 1,000 

Co. (Staten Island)...... 100 87 48 BB ry OG ccccccccce 2,600,000 20 

ist Mtg. Gold Bds.5p.ct. 1,000,000 ts 98 104 First mortgage6’s...... 600,000 - 
Northern Union— Western, Milwaukee,....... 4,000,000 ee 

ist 5's, due 1927, J.&J..... 1,250,000 1,000 101 108 | Wilmington,Del......csco 600,000 60 
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Humphreys & Glasgow, New York City...........0... 300 
110 ©1172 | Semet-Solvay Co., Syracuse, N. Y.....cseseseceessesesse 298 
107% 10414 | The Gas Machinery Co.,Cleveland,O......... +1. ees... 284 
60 79 | United Gas Improvement Co., Philadelphie, Ba..,...... 296 
104% 105 | Western GasConstruction Co., Fort Wayne, Ind......... 264 
82 ee SCRUBBERS AND CONDENSERS. 
97 100 | ContinentalIron Works, Brooklyn, N.Y.............+.. 302 
‘ Cruse-Kemper Co., Philadelphia, Pa,,......00.sseesse00+ 288 
* 36 | Davis & Farnum Mfg. Co., Waltham, Mass. .. ........ 300 
102 104 | Economical Gas Apparatus Construc.Co.,Toronto, Ont 299 
-- 06 | Isbell-Porter Co., Newark, N. J..cccccsscssesesecseeseees 288 
95 110 | Kerr Murray Mfg. Co., Fort Wayne, Ind...........0.05. 301 
104 10434 | Logan Iron Works, Brooklyn, N. ¥......eseeeseeeseseess BU4 
“ 60 | R. D. Wood & Co., Philadelphia, Pa......cccesseseeess . B02 
60 65. | Riter-Conley Mfg.Co., Pittsburgh, Pa............e000.. 308 
148 «6145 | Stacey Mfg. Co., Cincinnati, O.......ccesessececss-seeees 303 
The Gas Machinery Co., Cleveland,O.............. eccce, 206 
106 10834 | western Gas Construction Co., Fort Wayne, Ind...,... 264 
be 53 PRODUCER POWER PLANTS. 
Economical Gas ApparatusConstruc. Co,,Toronto, Ont, 299 
Bis 86 R.D. Wood &Co., Philadelphia, Pa. ............... ecce OR 
82 8 | TAR AND CARBONIC ACID EXTRACTOR. 
218 218% EconomicalGas ApparatusConstruc’nCo.,Toronto,Ont 299 
110 = Isbell-Porter Co.. Newark, We Decccvcccocccescce @eeee Stee 288 
56 «58 | Kerr MurrayiMfg. Co., Fort Wayne, Ind................ 301 
137 138 Stacey Mfg. Co., Cincinnati, O.,.....scscecesessecseveess BUS 
200 ----« | The Gas Machinery Co., Cleveland, O.......s..esseeseees 284 
89 8094 Western Gas Construction Co., Fort Wayne, Ind,...... 264 
AMMONIA CONCENTRATORS. 
sail Michigan Ammonia Works, Detroit, Mich. .ccccccccccecs 282 
104 The Gas Machinery Co., Cleveland, O...... .sssesssees. 284 
4 *+ | Western Gas Construction Co., Fort Wayne, Ind....... 264 
10435 105% GAS METERS. 
ee .. | American Meter Co., New York and Philadelphia....... 807 
Detroit Meter Company, Detroit, Mich,...scscccssccees- 263 
92 ie D. McDonald & Co., Albany, N. ¥.... «2... ceeseeees obs e0 AEB 
45 47 | Helme & Mciihenny, Philadelphia, Pa...... ........ «+... B7 
118 «6116 =| John J. Griffin & Co., Philadelphia, Pa..........0...+.. 08 
112% 116 | Keystone MeterCo., Royersford, Pa.......0..eseee.e0+. 306 
9634 .. | Maryland Meter and Mfg. Oo., Baltimore, Md........... 306 
60 55 | Metric Metal Co., Erie, Pa. ...........seeccseceesssseeeee OUT 
102 re Nathaniel Tufte Meter Co., Boston, Mass............-. 806 
375 «©6386 ~=6| New York Improved Meter Co., New York City,. .....,. 306 
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PREPAYMENT METERS. 
American Meter Co., New York and Philadelphia...... 307 
D. McDonald & Co., Albany, N. Y¥..........00-0008 sesees 30D 
Helme & McIihenny, Philadelphia, Pa...............00. 307 
John J.Griffin & Co., Philadelphia, Pa............. secees 308 
Keystone Meter Co., Royersford, Pa.......... ..... 


daue Oe 
Nathaniel Tufts Meter Co., Boston, Mass...... ... eos. 306 
New York Improved Meter Co., New York City......... 306 


Pittsburg Meter Co., East Pittsburg, Pa........... sevese B06 


PREPAYMENT METER ATTACHMENTS, 
New York Improved Meter Co., New York City.. 


-coccce O06 
WATER METERS. 
Pittsburg Meter Co., East Pittsburg, Pa............ese05 305 
GAS AND WATER PIPES. 
Davis & Farnum Mfg. Co., Waltham, Mass.............. 300 
Donaldson Iron Co., Emaus, Pa. aeeeees. cooes WR 


Economical Gas A pparatusConstruc’n Co., Toronto, Ont. 

R. D, Wood & Co., Philadelphia, Pa........... 

Warren Foundry and Machine Co., New York Citys... 
GAS COALS, 

Berwind-White Coal Mining Co., New York and Phila 


299 
302 
292 


. 298 
Perkins Co., New York Oity.........-scccesceccs:cccces 298 
Westmoreland Gas Coal Co., Philadelphia. Pa ......... 299 


SPECIALTIES FOR OIL AND PIPE LINES, 
8. R. Dresser, Bradford, Pa..... escce. 266 


oe eae eeeeeene eee 


GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co., New York City.......... 292 


MAIN AND SERVICE LAYING. 
Sullivan Bros., Flushing, N. Y. 


GAS TAPPING MACHINES, 
George Light, Dayton,O.. © pegees 


H, Mueller Manufacturing Co., Decater, il cece 


CANNEL COALS. 
Perkins & Co., New York City.......cce008 


STOKING MACHINERY. 

G. A. Bronder, New York City.......... 
CONVEYORS, 

Cruse-Kemper Co., Philadelphia, PRsccconcesescccectcess 288 
C. W. Hunt Company, New York City... . 291 
Economical Gas Apparatus Construc’n Co. Toronto, Ont pos 
G. A. BeemGet Mew Tork Olty.....cccccscccceccessssccces 
Kerr Murray Mfg. Co., Fort Wayne, Ind ........... . 
The Gas Machinery Co., Cleveland, O................00. 284 
The Jeffrey ManufacturingCo,,Columbus,0O....... .. 298 
Western Gas Construction Co,, Fort Wayne, Ind....... 264 


CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass. 


. 297 


Kerr Murray Mfg. Co., Fort Wayne, Ind,,.............. 301 
Stacey Mfg. Co., Cincinnati, O...........ecceccccsssscess 308 


GAS ENRICHERS, 
Standard Oil Co., New York City, wevees+cccceces 20D 


COKE CRUSHERS. 
C, M. Keller, Columbus, Ind, ...,...ccscccccesesesseccecs 200 
The Jeffrey Manufacturing Co. ,Columbus, 0, 


GAS METER CONNECTIONS. 
H. Mueller Manufacturing Co., Decatur, Ills........,,., 282 
GAS COCKS. 
H, Mueller Manufacturing Co., Decatur, Ills............. 282 
GAS GAUGES, 
The Bristol Co., Waterbury, Conn . cocieee: evsven ae 
GAS eovesions. 
Chaplin-Fulton Mfg. Co., Pittsburgh, Pa............... 292 
Conneily [ron Sponge & Governor Co., New York City. 287 
(sbell. Porter Oo., Newark, N.J...........sccccceccscess 288 
Pittsburg Meter Co., East Pittsburg, Pa............se00. 305 
R. D. Wood & Co., Philadelphia, Pa......0.ee.csesses005 302 
Reynolds Gas Regulator Co., Anderson, Ind. ..........5. 291 
FUEL ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N. Y.......... 289 
CEMENTS. 
GC. L. Gerould, Pittsburgh, PB.... .ccocccccccccccsccccces SUS 
RETORTS AND FIREBRICKS, 
Raitimore #etort and Firebrick Co., Baltimore, Md. 296 
Gas Bench Coistruction Co., St. Louis, Mo. ...... ....-296 
Henry Maurer & 3on, New York City....... eevseee vee SUL 
Janes Gacdaer, Jr.,Co., Pittsburgh, Pa. ............ 298 
J. H. Gautier & «'o., Jersey City,N. J. ... .... 206 
Laclede-Christy Clay Products Co., St. Louls. Mo... 245 
Missouri Firebrick Co., St. Louis, MO.............e00-... 206 
Parker-Russell Mining and Mfg. Co., St. Louie. Mo... 287 
INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 296 
Gas Bench Construction Co., St. Louis, Mo....... .... oe 296 
Laclede-Christy Clay Products Co., St. Louis, Mo. ..... 285 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....., 287 


VERTICAL 58’S. 
Connelly [ron Sponge & Gov.Co.(Drake’s({Eng.]System) “97 
Gas Bench Construction Co., St. Louis, Mo....... ...... 296 
Laclede-Christy Clay Products Co., St. Louis, Mo. ..., 285 
Parker-Russell Mining and Mfg. Co.,St. Louis,Mo.. .. 287 


REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co. 


, Baltimore, Md...... 296 
Bartlett, Hayward & Co., Baltimo-e, Md .............. 301 
Gas Bench Construction Co., St. Louis, Mo...... ....... 296 
J, H, Gautier & Cc., Jersey City, N. J.. +0 veces: “See 
Laclede-Christy Clay Products Co., St. Leula, Mo... . 285 
Missouri Firebrick Co., St. Louis, MO.......ssceeeee-seeee 206 


Parker-Russell Mining and Mfg. Co., St. Leuls Mo. coos SF 


SELF-SEALING MOUTHPIECE DOORS, 
Continental [ron Works, Brooklyn, N. Y... 


Oe cevccccvcce Se 
Davis & Farnum Mfg Co., Waltham, Mass............... 300 
Isbell-Porter Co., Newark, N. J...... eoccccooesccescccccs 800 
Kerr Murray Mfg. Co., Fort Wayne, Ind...sce.s05 -.00. BL 
Logan Iron Works, Brooklyn, N. Y........ .. eee 308 
R. D. Wood & Co., Philadelphia, Pa.........0.sseceees. 302 


Stacey Mfg. Co., Cincinmati,O ...cccccccccccccccccssccces SB 
The Gas Machinery Co., Cleveland, O......... «..+5 soos 2B4 
Western Gas Construction Co., Fort Wayne, Ind....... 264 
INCANDESCENT GAS LAMPS. 
Genera! Gas Light Co., Kalamazoo, Mich....... ... 


Geo. G. Ramsdell, New York City...........00. ssh ee a 
Welsbach Company, Gloucester. N. J.........000..-... 204 
BURNERS, 

Wm, M. Crane Co.,New York City.. ... SGde 0006 -s0e9- 288i 
STREET LAMPS. 

Thos. T. W. Miner, New York City........... sses..e.s. 292 


Welsbach Street Lighting Co., New York and Phila... 
PURIFIERS, 

Connelly Iron Sponge & GovernorCo.,New York City... 
Cruse-Kemper Co., Philadelphia. Pa.... ......... eveedes 
Davis & Farnum Mfg. Co., Waltham, Mass........ .... 
Isbell-Porter Co., Newark, N.J..... Cob sccces cece sees cece 
Kerr Murray Mfg Co., Fort Wayne, Ind............. . 
R. D. Wood & Co., Philadelphia. Pa.........ceceseeeees- 
Stacey Mfg. Co., Cincinmati,O.. 2... -cceee -cecces 
Western Gas Construction Co., Fort Wayne, Ind. . 


PURIFYING MATERIALS. 


Connelly [ron Sponge & Governor Co., New York City.. 297 
VALVES, 

Continental Iron Works, Brooklyn, N.Y... ........... 302 

Davis & Farnum Mfg. Co., Waltham, Mass............ 300 


Economical Gas Apparatus Construc’n Co,Toronto, Ont 299 
Isbell- Porter Co., Newark, N. J. nase-eeeeeveecece 288 
Kerr Murray Mfg. Co., Fort Wayne, Ind.... ........... 301 
Ludlow Valve Manufacturing Co., Troy, N. Y.... .... 289 
R. D. Wood & Co., Philadelphia, Pa 
Stacey Mfg. Co., Cincinnati, O..... 
The P. H. & F. M. Roots Co., Connersville, Ind ... 
Western Gas Construction Co., Fort Wayne, Ind. . 


-. 264 
(Continued on page 282.) 





Estimates furnished for the erection of complete 
gas works or the extension and modernizing of 
old works. All work warranted. Both water 
gas and coal gas. 

EMPIRE GAS IMPROVEMENT 

& CONSTRUCTION COMPANY, 


1628-tf 49 Wall Street, New York. 











Position Wanted. 


A Capable Manager and Superintendent, 
Now employed, desires a position as manager 
or superintendent of gas, or combined gas 
and electric plants, in city of 15,000 to 25,000 
population. Successful record. Southern or 
Middle States location preferred. 


Address, “ P. T. A.,” 
Care this Journal. 


NEW BUSINESS MANAGER | 


Open for engagement. Thoroughly under- 
stands the business from lighting to indus- 
trial fuel. No theories to try out, but practi- 
cal knowledge of how to get results econom- 
ically. Address, “ B. A.,” 


1679-1 Care this Journal. 





1641-tf 





Mleter Repairer. 


Young man wishes a position as a meter re- 


pairer. Understands fitting. Can furnish ref- 
erences. Address, “ REPAIRER,” 
1678-1 Care this Journal. 








POSITION WANTED. 


Successful gas and electric manager is open 
for position. Can furnish best of references. 
Address, “ EXPERIENCE,” 














1675-tf Care this Journal 
WANTED. 
Position as Manager and Superintendent of Gas 
ompany, 


By young man with practical experience in the manufac- 
ture and distribution of coal and water gas. Is familiar 
with gas works construction and office systems. Can fur- 
nish references Address, “A. H 


1B7s-2 Care this Journal. 


Position Wanted. 


A young man, having traveled over the Northeastern 
States, knowing the gas trade well, wants a position 
with a well known gas range or gas appliance house. 
One where ability will be appreciated. A 1 refer- 

















ences. Address, *‘ BUSY,” 
1679-1 Care this Journal. 
WANTED, 


HEAD FITTER. 


One capable of taking c harge of men and handling them 
both in shop and house piping work. Must come with the 
best of references. Prefer married man. Good opening 
for right party in Central Western town of 22,000 popula- 
tion. Address, “CENTRAL ILLINOIS,’ % 

1677-4 Care this Journal. 


WANTED AT ONCE, 
Competent Gas Office Man, 
To handle gas and electric consumers’ led- 
gers for up-to-date company. State age, ex- 
perience, etc., also salary expected. 
Address, 
UNION LIGHT, HEAT & POWER CO., 
1677-tf 





FARGO, N. D. 








WANTED, 
Good Man to Actas Foreman. 


An active, all-round man, to take the initiative and can 
superintend the laying of mains, services and general dis- 
tribution both high and low pressure gas, have charge of 
complaint men, make estimates on work and look after 
appliance department. . Address, 


SALISBURY AND SPENCER RAILWAY CO., 
1678-4 Salisbury, N. C. 


WANTED, 


5-FOOT WATER GAS SET 











COMPLETE. 
Address, BEAUMONT GAS COMPANY, 
1675-tf BEAUMONT, TEX. 





WANTED, 
SECOND-HAND NO. 6 OR NO. 7 
ROOTS’ EXHAUSTER. 
Address, 
JACKSONVILLE GAS COMPANY, 





1678-4 JACKSONVILLE, FLA. 











«ier 





Land Title Building, 





GAS AND ELECTRIC PROPERTIES. 


LOXLEHY COMPANY, 
BAN HERS, 
Philadelphia, Pa. 
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(Concluded from page 281.) HOT WATER HEATERS. STORAGE TANKS. 
EX HAUSTERS,. | Humphrey Co., Kalamazoo, Mich,......cses0- esseesene: 287 | Davis & Farnum Mfg.Co., Waltham, Mass........... = 
, ; e » | “ Stacey Mfg. Co., Cincinnati,O.......0.. 0.0. seccccvececs 30: 
eee eee ti at GASHOLDER TANKS. Western Gas Construction Co.. Fort Wayne, Ind........ 264 
Davis & Farnum Mfg. Co., Waltham, Mass....... ate see 300 J. P. Whittier, Brooklyn, N. Y......+...... 20 eocecccees 302 PATENTS, TRADE-MARKS, COPYRIGHTS, 
Isbell-Porter Company, Newark,N.J........ egnecce :s0 288 | 
Kerr Murray Mfg. Co., Fort Wayne, Ind.... ....... ... 301) GASHOLDERS. Royal E. Burnham, Washington, D.C... sescessees coos 209 
The P. H. & F. M. Roots Co., Connersville, Ind.......... 281} Bartlett, Hayward & Co., Baltimore, M@,...... ...+.. 301 
Continental Iron Works, Brooklyn, N. Y.......esese0+- S02 ps 
PURIFIER AND SCRUBBER TRAYS. Cruse-Kemper Co., Philadelphia, Pa. . ...cccseee seeeee 238 | si 
Cabot Mfg. Co., Hoboken, N. J. ....+e0seeeeseseeseeees 299 | Davis & Farnum Mfg. Co., Waltham, Mass,..... ...... 30° | Utilize Your Gas Liquor. 
Western Gas Construction Co., Fort Wayne, Ind..... ++, %64/ Deily & Fowler, Philadelphia, Pa.... ..... ....+- .s.e0. 304 | ‘A LABOR OR 
EconomicalGas ApparatusConstruc’n Co.,Toronto,Ont 299 NO EXTRA’ LA 
GAS STOVES. Kerr Murray Mfg. Co., Fort Wayne, Ind...... ....+.+s+- 301 OPERATING EX- 
American Meter Co., New Yorkand Philadelphia.... 307 | Logan tron Works, Brooklyn, N.Y.... ..... Sboonsesis 304 | PENSES. \ About 100 
7 Keystone Meter Co., Royersford, Pa....... ..... ...- 306 | R. D. Wood & Co., Philadelphia, Pa....... .. .. se.» 202 \2\) \l in use. Write to 
Maryland Meter & Manufacturing Co., Baltimore, Md. 306| Riter-Conley Mfg Co., Pittsburgh, Pa......... .... ss... 203 PROV 
Nathaniel Tufts Meter Co., Boston, Mass................ 306| Stacey Mfg. Co., Cincinnati, O............ an Ge 308 \ STROH & OSIUS, Patentees, or 
Stamford Gas Stove Co., Stamford, Corn............s000 282 | Western Gas Construction Co., Fort Wayne, Ind........ 264 MICHIGAN AMMONIA WORKS, - Detrolt, Mich. 













JOIN THE PROCESSION 


AND SELL— 


STAMFORD ODORLESS HEATERS, 


ACKNOWLEDGED THE STANDARD, 


MADE IN A NUMBER OF STYLES AND SIZES. 
ware roony THE STAMFORD GAS STOVE CO., 


cnenen caveamn: STAMFORD, CONN. 




















GAS SERVICE COCKS maga. 
IN OVER SIXTY STYLES 


Are made by the Mueller Manufacturing Company in Straight, FLAT HEAD. 
. ¥ : ‘ With Check. 

Oval and Roundway, *|, to 2-inch, and in some instances up to =_— 

3 inches. 








TEE HEAD. 
Without Check. 







LOCK WINC. 


SQUARE HEAD. 
Without Check. 


Every Requirement of the Trade 


Is met in the wide variety of goods. Only the best quality of red brass 
is used, and the keys are machine ground, insuring accurate and even 
contact with all parts of the body. The high quality of Mueller Gas 
Cocks is recognized by the trade. Unconditionally guaranteed. Write for prices and literature. 


H. MUELLER MFG. CO. 











Works and Genera! Offices oui anita Eastern Division 
DECATUR, ILL., U. S. A. mUELLER NEW YORK, N. Y., U.S.A. 
West Cerro Gordo St. ‘ 





| 
| 
254-258 Canal St. (cor. Lafayette) 











Aug. 
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ROTARY STATION METERS 


Now in use in the United States and Europe 


MEASURING A DAILY MAKE OF MORE THAN 300,000,000 CUBIC FEET. 


400 Installations to date with capacities from 500,000 Cubic Feet per Hour down to 5,000 Cubic Feet per Hour. 
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° 
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© 


the floor of our factory ready for shipment. 











30,000 cu, ft. per hour. 45,000 cu. ft. per hour. 60,000 cu. ft. per hour. 
1a=-inch connections. 16-inch connections. 20-inch connections. 
40-inch face to face flanges. 52-inch face to face flanges. 58-inch face to face flanges. 
50 inches floor to c. of dial. 61 inches floor to c. of dial. 70 inches floor to.c. of dial. 
FOR NORWICH, N. Y. FOR EL PASO, TEXAS. FOR CHESTER, PA. 


The aboye engraving was reproduced from a photograph taken recently when these three meters were on 
Upwards of 50 Rotary Station Meters have at this date been 
installed or contracted for by gas companies located in 17 States of this country, and several in Canada. 


When in need of Station™Meters, write 


280 Broadway, 
Send for Catalog. NEW YORK. 


One-half the cost—One-tenth the space of old style wet meters. 


ROTARY METER COMPANY, 





© 
© 
© 
© 
© 
© 
© 
© 
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PACIFIC COAST ACENTS: Hallidie Machinery Co,, Seattle, Wash. 


OIL SPRAY FOR WATER GAS APPARATUS. 


THE GAS MACHINERY CoO. 


CLEVELAND, OHIO. 
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LACLEDE UHIOTY CLAY PRODUGTS . 


e |, AGLEDE PLANT: OT. LOUIS, MO. CHRISTY PLANT: 


MORGANFORD ROAD & 


_ SULPHUR AVES. SUCCESSOR TO GRAVOIS AVE. 


LACLEDE FIREBRIG MEG. GO. CHRISTY GLA a 


ENGINEERS AND BUILDERS OF 
GAS BENCHES sx» GLASS PLANTS. 


OUR OWN DESIGNS INCORPORATED IN OUR 
BENCHES OF HORIZONTAL, INCLINED 
AND VERTICAL RETORTS. 


SPECIAL DESIGNS FOR GLASS FURNACES TO SUIT 
SPECIAL CONDITIONS. 


we ITI, ININGS FOR WW. 


LIME KILNS AND CUPOLAS, 

REFUSE BURNERS, BRASS FURNACES, 
WATER GAS SETS, HEATING FURNACES, 
BAUXITE or BASIC HOT ZONES, 
ROTARY CEMENT KILNS. 
































LOCOMOTIVE TILE, FIREPROOFING, 

BOILER SETTINGS, GRATE SETTINGS, 

TANK FURNACE BLOCKS, KILN FLOOR TILE, 

SEWER PIPE AND FITTINGS, VITRIFIED CLAY PRODUCTS, 
GAS BENCH SETTINGS, GAS RETORTS, CARBON TILE, 
GLASS HOUSE REFRACTORIES, | RETORT PATCHING CEMENT, 
FLUE LININGS, CHIMNEY TOPS, | WASHED POT CLAYS, 

MILLED CLAYS, FURNACE AND CRUDE CLAYS. 





CLAY PRODUCTS OF EVERY DESCRIPTION. 
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NOTHING SUCCEEDS LIKE SUCCESS. 


BRAY BURNERS 


Are made by a company that makes more open flame burners than any other concern in the world. 
The makers of the BRAY only make burners, and, knowing how, they make the best. 


When you buy BRAY BURNERS you buy durability, efficiency and satisfaction, both for yourself 
and your consumer, 


unioniet. There is 40 years of experience back of every Bray Burner. 


W. M. CRANE COMPANY, 3 
1131-33 Broadway, New York, W. Y,, A 


WE MAKE GAS APPLIANCES OF ALL KINDS. Sole Agents for Bray Burners in the U. $. and Canada. —seis-righting Burner. 



















§. A. DRESSER MANUFACTURING CO., 


SUCCESSORS TO 


S. R. DRESSER, 
BRADFORD, PA. U. S. A, 


Patentee and Manufacturer of 


Specialties for Gas and 
Water Lines, 


Pipe Couplings, Sleeves, 
Clamps, Crosses, 
Tees and Ells. 





tenes Coes on 


a2 





insulating , Style 5, for Plain End 
Wi it Iron Pipe, 





it Sleeve for R ring Broken or Cracke@ 
- Coat loan Pipe. 











STATE REQUIREMENTS AND SEND FOR 
CATALOGUE. 
Long Sleeve, Style 2, for Mending Broken 
Lines. VY | Clamp, Siete for Seoting Leaky 


V Cast Iron Pipe« 












thay: ogy 
Ried Our Mantles are the Standard Inverted Mantles, just as the RAMSDELL is the 
Standard Inverted Lamp. They are manufactured especially for the Ramsdell 


Lamps, being made of double woven Ramie and bearing our Trade Mark “ RICO.” 
all ES Being made on our patented Mantle Ring, a firm hold is obtained on the porce- 
+ 





lain cone, which prevents the mantle being jarred off the holder. This is an im- 
portant feature of the “Rico” Mantles, and is one of the points which makes 


No. 1 Plain. No. 1 Wired 


For No 1, 2, 4and 5 Lamps. 





them the best mantles produced. : 
We have the exclusive control for the United States and Canada of the Farkas patents, covering 
the WIRE CAGED MANTLES such as are used abroad for Railway Car Lighting. This Mantle has 
been extensively used by us in the past two years on the Ramsdell Inverted Arcs and on other lamps 
Bijon. Bijou Wirea, | Where they are subjected to unusually severe requirements. 


For No. 3 (Bijou) Lamp. RAMSDELL INVERTED CAS LAMP CO., 530 Broadway, New York. 

















Aug. 12, 1907 American Gas Light Zourual. 287 


THE UNITED STATES 
Sself-Draininege Mreter. 


NO DUMPING OF METERS TO GET THE WATER OUT. 
Saves Over 75 Per Gent. in Gost Annual Repairs. 








THE UNITED STATES. 























» Prices low. Extra heavy tin used. Demonstrations at our expense. Send for circular. 





—_ 


Suite» ‘THB UNITED STATES MRTER CO., {**ereespne's'. ©” 




















PARKER-RUSSELL MINING AND MFG. CO. 


ST. LOUIS, MO. 


ST. LOUIS OFFICE: Suite 501-508 Liggett Building, 8th and Chestnut Streets. 
NEW YORK OFFIGE: 45 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER AND STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fire Clay Tiles of Every 
Description. 


Benches.==We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 1o feet 
in length, or Through retorts up to 20 feet in length. 
Slopers.==Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.--Sole Agents for U. S. and Ganada for the Fiddes-Aldridge Simultaneous Discharging 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.--Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
Machinery. Plans, specifications and estimates cheerfully furnished. 








CORRESPONDENCE SOLICITED. 








AZ 6COORIT eA Te MADE. ACG OF BT. LOoOvUirTs. 


BEST IN THE WORLD. Binder 


Humphrey Instantaneous Journal 
PRICE, 


Bath Water Heaters. 
$1. 


They should be used in every 
For Sale by 

















IH 


ae | 
pond | 








home, no matter whtther there | 
are other hot water arrangements 
PU ieee ss SES 


Handsome New Catalog No. 9 is 
Free. Shall we Send it? .-. 


HUMPHREY CO. 
Kalamazoo, Mich. U. S. A. 


id | 
\*- it | eee 


A.M, CALLENDER 
& CO., 





42 Pine Street, 
New York City. 





ee 
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ARTHUR R,CRUS 
ENRY W. SCATTERGOOD, 
FRANK FLAVELL, 


CRUSE-KEMPER 
COMPANY 


PHILADELPHIA OFFICES: WORKS: 
SUITE 1124 LAND TITLE BUILDING. AMBLER PA. 





Manufacturers of 


.2=" (Gas Holders 


WITH OR WITHOUT 
METAL TANKS 


Oil and Water Tanks 
Purifier Covers 

General Plate Metal Work ana 
Steel Water Towers 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST 




















jJ.S. De HART, JR., A.F.WEHNER, R.K.WEHNER, 
PRESIDENT SECRETARY TREASURER 


ISBELL~ PORTER COMPANY 


et 2 * Lae oe Al REFER rae Yak ~~ ry ALE 4 
toes ae S eee ok. ps =: RS th. SS > 2. SPR IHS eet S Sis—iils SSS ae 























— Bis. 
BENCH WORK ISBELL VALVES 
_ SPECIALS 
CHARGING AND 
DIS CHARGING TAR 
MACHINERY EXTRACTORS 
| PsA. TAR EXTRACTORS 
MACKENZIE 
pag apie ol FOR WATER GAS 
PRIMARY AND ROTARY AMMONIA 
SECONDARY 
CONDENSERS SHAVING 
FOR FRESH SCRUBBERS 
OR SALT WATER PURIFIERS 


STREET GOVERNORS 

















aw 

















MAIN OFFICE AND WORKS 
BRIDGE & OGDEN STREETS 
NEWARK,N.J. 


ESTABLISHED 1865 
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Ludlow Valve Mfg. Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, %”’ to 72”, 
—PFOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 











Send for Catalogue. 



































Humphrey 
Lamps 
Supply the 
Brightness. 


GENERAL GAS LIGHT CO., 


KALAMAZOO, MICH. 


NEW YORE CITY: 46 West Broadway. SAN FRANCISCO: 519 Eddy St. 












































How to Save 15% of the Goal | 
in Making Water Gas 














A Green Fuel Econemizer in the Poughteepsie, (N Y.) Gas Works, where it ta 
Saving 25% of the Boiler Fuel. The Green Air Heater is Installed 
sn the Same Manner as the Econominer and 
well save 15 % of the Generater Coal 


The Green Fuel Economizer Co. 


Matteawan, New York 
| New York Cory Boston Chuago Atlanta San Francisco Monrreal 
Los Angeles Seattle Salt Lake City Rochester 


(Sole Builders of the Greea Fuel Economizer io this Country) 
Also Buslders ot Fane and ere 


Blowers and Exhaust 


SEND FOR THIS PAMPHLET. 


It describes the Green Air Heater and the 
Green Fuel Economizer, by means of which 
you can save 15 per cent. of the generator 
fuel, 25 per cent. of the boiler coal, and a 
considerable part of the oil bill,in making 
water gas. It describes plants now in actual 
operation and gives lay-outs and details 
which will enable you to form a good idea of 
how the apparatus should be applied. 














The stack valve gases from a gas generator 
usually escape at from 1,500° to 1,800° F. 
After passing them through the Green Air 
Heater to heat the blast they will still have a 
temperature of 800° I°., which is higher than 
the usual temperature of flue gases from boil- 
ers. They may, therefore, still be used to 
heat water for the boiler, and will thus save 
20 per cent. of the boiler coal. On this basis, 
a p'ant making 5,000,000 cubic feet of gas per 
month will save nearly $2,500 per year on a 
total investment of $3,500. 


Send for Pamphlet “AG” for details. 


——<=_-—__ 


THE GREEN FUEL ECONOMIZER CO., 


(Sole builders of the Green Fuel Economizer in this 
country. ) 








Bristol's Recording Pressure fauges 





—— (ALL RANGES), 





, Used the Necessary 
| World Over. Equipment 
Write for Por Every 
Catalogue A, Gas Plant. 
New York: Chicago: 
114 Liberty St. 753 Monadnock Bidg. 
The Bristol Co., Waterbury, Conn., U S.A. 








¥) 
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INTENSIVE 
SCRUBBER. 











WHY DO GAS EXHAUSTERS 


AND HIGH PRESSURE GAS PUMPS BUILT BY 


THE CONNERSVILLE BLOWER CO. 
Stand so High in the estimation of those using them? 
DESIGNI, Home Office: 
CONSTRUCTION, CONNERSVILLE, 
BEE iICIENCY. IND. 


Ask Us Questions. ; Eastern Sales 
Agent: 


HORACE G, COOKE, 


95 Liberty Street, 
New York City. 











Write us 
about our 
Improved 
Stuffing 
Boxes. 


SE 
Something 
Entirely New. 
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ROOTS’ EXHAUSTERS for HICH s# LOW PRESSURE WORK. 


The highest efficiencies obtained. Most perfect devices for adjustment and maintenance of 
proper alignment. Use our flexible coupling to correct troubles caused by misalignment 
and engine shaft thrust. Our gas governor is the best. By-pass, gas valves and fittings. 









OS oe ae ea a 


PrP. HH. &e F'. M. Roos COMPANY, 
HOME OFFICE: Connersville, Ind. NEW YORK OFFICE: 120-122 Liberty St. CHICAGO OFFICE: 1547 Marquette Bidg. 


REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 


DOUBLE and SINGLE DISTRICT STATIONS, 


And Individual Service Governors for Re- 
ducing High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Diaphragm type. 











a’ INLET 
W rite for Catal o2- H. P. Service Governor. 

















ARTHUR E. BOARDMAN, C.E., 


For several years associated with the iate 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
| No. 41 Wall Street, Room 1707, New York. 
TELEPHONE, 5534 BROAD. 











ESTABLISHED 1866. 


HENRY MAURER & SON, 


Manufacturere of 


“HUNT” CABLE RAILWAY AT A GAS WORKS, One of our Methods of HANDLING and STORING COAL and COKE in Gas Plants. . ® ® s 
Conreeporidltins tewjesi High Grade Firebrick, Blocks, Tiles, 


Su WA EXT IN Change veri.”| works: Maurer, Wat. Offce: 420 E. 234 St, W.¥. chy 
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GrorGE OrmrRop, Pres. & Treas. Joun D. OrnmRop, Supt. 
J.G. Ep , Secretary. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


CAST RG ON GAS 


WATER PIPE 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etce 


GAS TAPPING MACHINES 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE oF 
GAS. 
They are Strong and 
Oompact. 
Size of Combination Drilis 
and Taps % te 4-Inch. 


Machines Sent to any Gas 
Compare jor Zeirtw 


















Send for ee 


Gu ifn 


DAYTON, 6. 
“THE MINER” 


Globe 
Street and Boulevard 


Lamps. 








THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS 1. W. MINER, 
821-828 Eagle Av., N.Y. 

GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 








J. P. WHITTIER, 


238 Java Street, Brooklyn, N. ¥-. 


Cheapest and Best. 


WARREN FOUNDRY AND MAGHINE 60., 


Established 1856. Works at Phillipsburgh, N. Je 


New York Office, 170 Broadway. 


Be CAST IRON WATER AND GAS PIPE, 


o Forty-Eieut Inc 





From TH S DIAMETER. ALSO, ALL 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, ete., eto, 


—————— 














PATRICK GOODMAN, 


CONTRACTOR, 


257-263 East 133d Street, 
PIPE WORK A SPECIALTY. NEW YORK CITY. 


WATER, CAS, DRAINACE.@ 














Chollar’s System of Gas Purification. 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 








seememastemaanteminamniintneatel 


| | 
The |POOLE ON FUELS. 


Follett | THE CALORIFIC POWER OF FUELS. 


Time Stamp | By HERMAN POOLE, F.C.S. 


nm be Used for 90 | 
Foon fe pg’ it 


would Take fe ay “| a... CALLENDER & CO., 
to Na uelnen ~~ 














Second Edition Price, $3- For Sale by 


42 Ping Sr,, N.Y. CitY 














Address, 
A. ANDERSON, JR., | 
247 W. 5ist St., 


NEW YORE. 


STANDARD REDUCTION FACTORS for GASES, 
By Helon Brooks MacFarland, B.5., M.M.E. 


Frice, $1.50. 
Por Sale by 














JUL 251004 9 47 AM 


A. M. Callender & Co., 42 Pine St., New York City. 




































THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 
without variation. 

Absolutely safe and reliable. No complicated mechanism to get out of 
order. More than 20 years’ experience with the largest gas com 


panies. 
SEND FOR LATEST CATALOG. 


THe CHAPLIN-FULTON MFG. CO., 


28-30 PENN AVE., PITTSBURGH, PA. 
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AMERICAN METER CO., 


NEW YORK, srt. tours, PHILADELPHIA, san Francisco, 


CHICACO, 


Photometrical and Experimental Apparatus. 


es 








PUBLIC LIGHTING 
TABLE. 





AUCUST, 1907. 




















- Table No. 1. 

= FOLLOWING THE 

a MOON. 

2 

m 

A ° Light. |Extinguish, 
Thu. | 1| 7.50 pm{12.50 am 
Fri. >| 7.50 1.30 
Sat. >| 7.50 2.00 
Sun. | 4] 7.40 2.40 
Mon. | 5| 7.40 4.00 
Tue. | 6| 7.40 4.00 
Wed.| 7) 7.40 4.00 
Thu. | 8! 7.40NmM! 4.00 
Fri. | 9| 7.40 4.00 
Sat. |10) 7.40 4.00 
Sun. jl} 7.30 4.10 


Mon. |!2| 7.30 4.10 
Tue. 13) 8.40 4.10 
Wed. |!4)} 9.00 4.10 
Thu. {15} 9.40 4.10 
Fri, |16)10.10 FQ} 4.10 

















Sat. |17|10.50 4.10 
Sun, {18/11.40 4.20 
Mon. |19}12.40 am) 4.20 
Tue. ;20} 1.40 4.20 
Wed. |21} 2.50 4.20 
Thu, 22;\NoL. |Nol. 
Fri. }23)No LemiNo I.. 
Sat. 24\NoL. |NoL. 
Sun. }25| 7.10 pm} 9.20 pm 
Mon. |26| 7.10 9.50 
Tue. |27) 7.10 10.20 
Wed. |28)| 7.10 = 10.50 
Thu. (29; 7.10 /11.30 
Fri. /30) 7.10 1q 12.00 
Sat. [31| 7.10 12.40 aAM- 





TOTAL HOURS 
DURING 1907. 


By Table No. 1. 
Hrs. Min. 
January ... .211.10 
February . ..193.40 
March..... 182.10 
April... . ...167.00 
| Pee 157.00 


September ..175.30 
October... .202.40 
Ivovember .. 209.30 
December. . 231.50 





Total, yr. .2190.20 


’ 
be 4 
———) ~ oe 


_ 














= a 





’ 
a | > 4 } - / - 
re | én 
i (Gem 
RENT —— . 


Closed Photometer For hight Room. 





CIRCULARS SENT ON REQUEST. 






PUBLIC LIGHTING 


TABLE. 





AUCUST, 1907. 





Day or WEEK. 


Sun. 
Mon. 
"Tue. 
Wed. 
l. 


The 
Fri. 
Sat. 


Sun. 
M On, 
Tue. 
Wed. 
Thu, 
Fri. * 
Sat. 


Table No, 2. 
NEW YORK CITY. 


ALL Niaur Liauring. 





5 | Light Extinguish. 
P.M. A.M. 
1} 7.10 3.30 
at 4.20 3.30 
3). 7.10 3.30 
4; 7.19 3.30 
51 F100 | 3.30 
at eee ..f 845 
“1 610 3.45 
8 «7.10 3.45 
)) 7.10 3.45 
lO) F.10 3.45 
1] +10 3.45 
2 |Z. 10 3.45 
13 655 4 00 
14 6.55 4.00 
15 6.55 4.00 


116 655 4.00 
119) 6,55 4.00 


11S 6.55 4.00 
19 6.55 4 00 
20 645 4.10 
21) 645 4.10 
22) 6.45 4.10 
23) 6.45 4.10 
24| 6.45 4.10 
Zo 6.45 4.10 
26) 6.45 4.10 
* 6 30 | 4.20 
“S| 6.30 4.20 
2G 6.30 4.20 
aor -6.30 | 4.20 
31} 6.30 | 4.20 





TOTAL HOURS 
DURING 1907. 


By Table No. 2. 


Hrs. Min. 
January. ...423.20 
February. ..355.25 


March..... 300.00 
aera 298.50 
May .......264.50 
June ......234.25 
July.......243.45 
August ....280.25 


September. .321.15 
October .. ..374.30 
November ..401.40 
December. . 433.45 





lotal, yr. . 3987.48 
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NEW YORK, 318 West 42d Street. 
BOSTON, 820 Beacon Building. 


PHILADELPHIA, Broad and Arch Streets. 


ST. LOUIS, 712 Roe Building. 


CHICAGO, 218 La Salle Street. 
SAN FRANCISCO, 612 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 





ee-OF AMERICA.... 


contre ana WElshach System 
ve“ OF Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Weisbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 

:. | Attractive, 

It is | Successful, 
| Up-to-date. 


IT LIGHTS THE STREET. 


Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 
uniform light in all localities. 





Correspondence Soiicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 








































Succeeds and Excels the Electric Light at One-Quarter the Cost. 





THE BURNER. 


Elegance of Appearance. 


Perfect Combustion. 
Lowest Gas Consumption. 
Highest Candle Power. 
Will Fit Any Fixture. 
Will Not Flash Back. 
Will Not Blacken Mantles. 
Will Not Discolor Fixtures. 
Will Not Discolor Ceilings. 


Best Possible Material and Workmanship. 



















THE MANTLE. 


Best Welsbach Quality. 
Extra Strong and Durable. 
Highest Maintained Candle Power. 
Rich Mellow Light. 






















-WwRIiTEB FOR DYDISBCOTUN TS. 








THE GLASSWARE. 


Highest Quality Imported. 
Special Design Inner Cylinder (No. 317). 
Protection from the Falling of Heated Particles. 
Increases Candle Power. 

























Manufactured by 


WELSBACH COMPANY. 


FACTORIES: 


Gloucester, N. J. Chicago, IIl. 






Salesrooms in all leading 
citios of the United States. 
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The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


LESSEES, OPERATORS 4 BUILDERS 


GAS WORKS. 


LARGEST BUILDERS OF 


CARBURETTED WATER GAS PLANT IN THE WORLD. 
SOLE BUILDERS 


OF THE 


Standard fjouble-Superheater |,owe Water (as Apparatus. 


aoa? LON THA CTs. 
PARTIAL LIST OF PLACES: 

















Newburgh, N. Y. | Coney Island, N. Y. | Danbury, Conn. 

Helena, Mont. Mexico, Mo. Galveston, Tex. (2d contract). 
Bridgeport, Conn. (3d contract). | Jacksonville, Fla. Quebec, Canada. 

Suffolk, Va. Syracuse, N. Y. (2d contract). _Indianapolis, Ind. (2d contract). 
Winsted, Conn. (2d contract). Atlanta, Ga. (3d contract). | Bessemer, Ala. 

Nashua, N. H. Holyoke, Mass. Waterbury, Conn. (5th contract). 
Augusta, Me. (2d contract). | Peoria, Ills. Sioux Falls, S. D. (3d contract). 
Everett, Mass. _ Schnectady, N. Y. (2d contract). | Philadelphia, Pa. 


Jenkintown, Pa. (2d contract). 





TOTAL SETS INSTALLED TO JULY 1, 1907, 
ED tS A ee ee a a ee ee 668 
TOTAL DAILY CAPACITY 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording Gauges. 
Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 


- 
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Established 1858. Incorporated 1890. 


4 coun tomvon oro reonngrvmeeme "Nhe Gas Engineer’s 


J.H.Gautier& Go.  Pocket-Book, 


Greene & Essex Streets, . 
Jersey City, N. J. By HENRY O’CONNOR. 


2=soa—— 
MANUFACTURERS OF 





— ss «CS 





ufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Woiks. 


FIRE BRICK and FIRE CLAY SPECIALTIES. 








=a ___ 











Ground Fire Clay, Fire Sand and Ground PRICE, $3.60. 
Fire Brick in Barrels and Bulk. 
= For Sale by 





SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE Sacre gh nah nena 


CLAY GAS RETORTS, FIRE CLAY TILES, Gomprising Tables, Notes and Memoranda relating to the 


ESTABLISHED i868. 


F. on, 


. RANCKE, 
avioce Pres. & Mgr. ec’y & Treas. 


| ‘ULTIMO RETORT & FIREBRICK CO. 


BALTIMORE, MD., 


Manufacturers of all Material for the 
Construction of Coal Gas Benches. 


ee ——e 


| HALF AND FULL peers AND FREE FIRING 


ES, 
All styles of which we have in operation, equipped with the 
BEST of LATEST IMPROVEMENTS, proving our claim 
for SUPERIOR QUALITY and EFFICIENCY. 


INCLINES—We have in SUCCESSFUL OPERATION 
benches of Inclined Retorts, MANUFACTURED and 
ERECTED by us. 


WALDO BROS., 102 MILE ST., BOSTON, MASS., 
Agents for New England States. 
———<—<>__ 

LARGE FACILITIES—Correspondence Solicited. 

RAIL and WATER CONNECTIONS to ALL POINTS. 














r ~ ae 5: RIP RE OR a head ET 
L.C.HAMLINK,PREs. 





_LINMAR BUILDING. 





AUGUST COURT,SEcy. 


GAS BENCH CONSTRUCTION CO. 


ST. LOUIS, MO. 





i 
= ae 





LININGS. 


COAL GAS BENCHES 


BENCH FILLINGS. 
WATER GAS 


‘BETTER 








“CHRISTY” REFRACTORIES 
“in” BETTER BENCHES” 




















JOHN DELL, 
President and General Manager. 


——— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, 





Depth Furnaces, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 


Retorts. 
YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or =A 
Mitchell is the Original Coal Firing Bench. We also Erect Plain Benches with One to Six 


ESTABLISHED 


MISSOURI FIRE BRICK C0, 0 


Cupola Linings, Etc. 
411 Olive Stree Le i 


Continental Bank, 

















Price, $6.50. For Sale by 


Newbigeing’s Handbook for Gas Engineers and Managers, x cuussder a cx, rine s..2-. or. 








\| i ! 


TI 
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Bronder Patent Stoking Machinery. i 


Three-Scoop and Three-Rake Charging and pment ig, Machines are operating in New York, Newark, N. J., Philadelphia, 
4 Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 
Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
e from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 
Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 








COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 

e Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 
pe Cr. A. BRON DER, _ 1.58 

- Contracting HBngineer and Builder, 


229 BROADWAY, NEW YorRetE. 








GONNELLY IRON SPONGE AND GOVERNOR CO., 


po Design, Construction and Extension of 


al COAL OR WATER GAS PLANTS, 


Automatic, Balance, High’ Pressure and Service Governors. 


Roots Improved Gas Exhausters, 


Iron Sponge, Purifying Material, for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Reinforced Concrete Construction for all Purposes 


Wide Experience in High Pressure Installation and Extension. 


GAS SPECIALTIES. 
395 Broadway, 295 West 22d Street, 
New York. Chicago, Ills. 


ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By F. B. WRIGHT. 
A NEB WW AMERICAN BOO EE. 




















CONTENTS. j 
Chapter 1. Alcohol, its various forms and sources. |Chapter 6. Alcohol from Grain. \ 

« 2. Mashing, cooling and fermentation in general. ‘oe 7. Alcohol from Beets. i 
“ 3. Distillation, simple forms of stills, the production of} “ 8. Alcohol from Sorghum and Molasses. b 

Alcohol from wine. Pees 9. De-natured Alcohol and its Commercial uses. 
ay 4. Malting. | “ 10. Alcoholometry. Index. 
“ 5. Alcohol from Potatoes, mashing, fermentation, distil- | 

lations, Continuous stills. | Fully Illustrated with Original Drawings of Necessary Apparatus. 


PRICE, $1. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 


{907 DIRECTORY. 1907 — 


OF AMERICAN GAS COMPANIES. 
Price, - = -*- = = = = $65.00. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. i' & 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


THE PERKINS COms Amt 


228 and 229 Produce memati New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 











BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


Offices: 


Washington Building, New York. 
Betz Building, Philadelphia. 


STRIGTLY High Grade. .... 
Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 















POPPPPTTT PPP PPP NAT 


NAPOTTALENE 
NULVENT. 


Cheap and Efficient. 


For Use in Works, 
Mains and Service 
Pipes. Shipped in 
100-gallon Sans. 


Semet-Solvay Co,, 
Syracuse, N. Y, 


bd ddd ddd badd 



















J a GRAB BUCKETS 


HANDLING COAL. 
_ 








Bulletins B and C 
mailed free with 


| ELEVATING, 
CONVEYING, 
CRUSHING, 
SCREENING, 
DRILLING, 





From Barges to Hoppers 
at Spreckel'’s Sugar 
Refinery. 


at Scioto Valley | 
Traction Company. 


Catalogs. 








The JEFFREY MANUFACTURING Co., 
COLUMBUS, OHIO, U. S. A. 


Montreal, Canada. 
Charleston, W. Va. 


New York. 
Philadelphia. 


Pittsburgh. St. Louis. Knoxville. 
Chicago. Boston. Denver. 








ISAAC C, BAXTER, President. 


vooxront sramox,rsn, JAMES GARDNER, JR., CO., 


ESTABLISHED 1864. PETER YOUNG, Secretary and Treas, 


Address ail communications to 
JAMES GARDNER, JR,, CO., Room 202 Lewis Bidg., 
PITTSBURGH, PA. 


Successor to WILLIAM CARDNER & SON. 


Fire Glay Goods for Gas Works. 














GAS ANALYST’S MANUAL, By JAQUES ABADY. 






Price, $6.50. For Sale by 
A. M. Callender & 0o., 42 Pine St., N. Y. City. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Oorrespondence Solicited. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Gas 
Sa a 






PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 





AMERICAN OFFICE: 
269 Front St., Hast, Toronto, Canada. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Lald. 


GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 








DETROIT, MICH. 


C. B. NicHOLs, 
Assistant Secretary. 


Epucnrp H. McCuLLovuas, H. C. Apams, Cas. F.GopsHatL, Henry WHARTON, 
President. Vice-President, Treasurer, Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa, 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-cnown 
Coal has been largely used by the Gas Companies of New England and the | 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


PATENTS, “Copverarrrs.” 
ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 











“JOHN CABOT, President. | GEO. D. CABOT, Secretary. | 
VAD AVUSUS 673 V8 Casas P 





1412-1428 Hoboken, N. J: 
PURIFIER AND SCRUBBER TRIS 
Church’s Patent Trays. 


Reversible ; Strongest ; Most Easily Repaired. 
Special Trays for Iron Oxide. Comprising Tables, Notes and Memoranda relating to the 


$33 Bond Building, Washington, D. C. 





Send for Pamphiet on Patents. 





Gas Engineer's Pocket-hook, nexsy ¢tonnon 


Manufacture, Distribution und Use of Coal Gas, and the 
| Construction of Gas Works. PRICE, $3.60. For Sale by 


Reversible Bolted Trays. 4. ™. cattender & co., 42 Pine 8t., New York City 


YYPYPVYTPPTYTT PTET TTTITT TIT TTT TTT TTI PT TIT TTT TT TIT ITT ITIP? 


GAS ANALYST’S MANUAL, 

By JAQUES ABAD Y, M. Inst. Mech. EF. 
(Incorporating F. W. Hartley’s “ Gas Analyst’s Manual” and “Gas Measurement.”) 
Ninety-three IUustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50. 
For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 


We also Supply the Cheapest and Strongest 











FIELD'S ANAL YSIS 


Eor the Wear 1906G. 








An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 38th Year of Publication. 


COMPILED AND ARRANGED BY JOHN W. #IEL.D, 


Secretary and General Manager of The Gas Light and Coke Company, London. 





A. M. CALLENDER 





FPRICE, 85. 








POR SALE BY 


& CO., 42 PINE ST., NEW YORK CITY. 
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DAVIS & FARNUM MFG. CO., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 
Steel Tanks for Gasholders, Iron Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Come- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 
































H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING, 
CHICACO. 


Oklahoma City, Okla. Mobile, Ala. San Diego, Cal. 








PRACTICAL GAS CONSTRUCTION COMPANY, 


Office and Works at North Chicago, Ill. 


CONSTRUCTION GAS ENGINEERS. 


Standard Water Gas Apparatus. Practical Oil Gas Works and Machinery. Steel Tank and Cis- 
tern Holders=-quick delivery up to 50,000 cu. ft. capacity. Dry Seal Steel Purifying Boxes. 


OIL STORAGE, GOMPRESSED GAS STORAGE AND BAFFLE TANKS. 


New Gas Works installed complete, including all Generating Apparatus, Machinery, Buildings, Storage 
Tanks, Holders and STREET MAINS FOR HIGH OR LOW PRESSURE DISTRIBUTION SYSTEMS. 


ENGINEERING SERVICES AND REPORTS BY ARRANGEMENT. 
aa PLANS AND SPECIFICATIONS ON REQUEST. ————m 











QUINTARD IRON WORKS, ee ene Coes Ma se 
N. F. PALMER, [LUMPHREYS & GLAsGow, 


Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 


MANUFACTURERS OF } 





BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
A Pp A R A Ty 31 Nassau Street, London, S. W., 
GAs P 5 New York. Engiand. 


Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 


a CAS AND ELECTRICITY PLANT. 
FREDERICK W,. FLO¥D, Engineer. 


COMPLETE EXAMINATIONS MADE. 
PROPERTIES PURCHASED. 
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Bartlett, Wayward & Company, 


Baltimore, Md. 100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants. 











Engineers and Manufac.urers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 


KERR MORRAY MANUFACTURING: COMPA, 


AND STEEL TANKS, 


Latest Improved | 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. | 


Street Specials and Valves. 
ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, 
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R. D. WOOD & CO. 


4200 CHESTNUT STREET, PHILADELP IA, 


BUILDERS OF. 


Cas Power Plants with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. : : : : 


CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


‘Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
amount of opening. They are made of the following dimensions: 





















































Size. & Inches. |10 Inches. 12 Inches | 16 Inches, lao inches 24Inches | 30Inches. |35 Inchea 
Diameter of flanges..... 18 inches. 116 inches. 18 inches |2244 inches.|27 inches.|/3 inches.|3°}4 inches |44 inches. 
Face to face of flange...| 12 inches. \}2 inches. 12 inches |14 inches.|17 inches |) inches |21 inches. |23% inches. 














— 





For price and other information, apply to 


THE CONTINENTAL~ IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 


P. O. STATION G. 


FRANK D. MOSES, 


TRENTON, N. ® Telephone, 1503-D 


UOnstTUcting Engineer and COntracto. 


Estimates Furnished on any kind of Work in Connection with Gas or Water Plants, 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a _ CORRESPONDENCE SOoLRiciTzsED._  .._ 














Telephone, 1503-D 








GEROULD’S IMPROVED RETORT CEMENT. | in EAE. GELATO, 


Cemen great value for patching retorts, putting on 
sos making up all baneh-werk oints, ning blast | 


furnaces and cupolas. ee teks cncsumsantoctiek. By WiLLrIaM sosEBFrs DIBOIN, 


Price List, f.0.b. PITTSBURGH, PA. 
Casks, 400 to 800 pounds, at 5 cents per pound. | 











In 
100to 2600S ** 
tn Rees than 100 “ “7 


cL GEROULD : | _ PRICE, $3. FOR SALE BY 
1290 Bank for Savings Blig., Pittsburgh, Pa. | a.m. CALLENDER & CO., 42 Pine Street, New York Citys 
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THE STACEY MANUFACTURING COMPANY, 


GAS ENGINEERS AND BUILDERS, 


GASHOLDERS. 


MAIN OF FICE AND WW oORES,= = 
WESTERN OF FICH, - === = 














Station F&F, Cincinnati, Ohio. 
S19 Eddy St., San Francisco, Cal. 








RITER-CONLEY COMPANY, 


~GASHOLDERS, with or without Steel Tanks. — 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks, 


STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 











Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 





Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 





FOR SALE BY 


A. M. CALLENDER & CO., - - 42 Pine Street, New York City, 








Newhigging'’s Handhook for Gas Engineers and Managers, 


PRICE, $6.50. 








A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tanks. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


) LOGAN IRON WORKS, 


Brooklyn, N. Y., 


| 



























MANUFACTURERS OF 


Single or Multiple-Lift 


Pye. casiiopers, 


i 
oO 
> ig aa 


The contract was completed and the 
Capacity of Holder, 500.000 curft, 


Ee: ‘. eae ce | VV ; Compiete, with Steel Tanks. 











BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 








J 
| 


FREDERIC EGNER, FIELD’S ANALYSIS FOR THE YEAR 1906. | SELF-INSTRUCTION 
Gas Hingineer, An Analysis of the Principal Gas Undertakings in For Students iN Ras Manufacture. 


England, Scotland and Ireland; being the 3#th year 





May be consalted with reference to estimates of cost for of publication. Compiled and arrangedty JOHN W. ELEMENTARY, ADVANCED AND CONSTRUCTIONAL. 
‘ “utility of poe oid oa FIELD, Sec'y and Gen. Mgr. of The Gas Light and | Three Volumes, Price,$1.50cach. For Sale by 
1 relative erm | tienagement Coke Company, London. Price, $6. For Sale by | & M. Callender & Co., 


A. M. CALLENDER & CO., 42 Pine St., New York City. | 42 Pine Street, New York City. 
a 
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 Mistablishea 18ss4. 


D. McDONALD & CO.. 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK, ALBANY, N. Y. CHICAGO. 











BEFORE YOU DECIDE 


To place your contract for meters send for catalogue and prices of 


WESTINGHOUSE DRY GAS METERS 


Ordinary Capacity 
Large Capacity 
Prepayment 


A careful examination and thorough test in actual service will demonstrate their 
superiority. 


PITTSBURG METER CO. ~ 
East Pittsburg, Pa. 





Di 
7 
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“70 PER CENT. 


Of Our Output is 


PREPAYMENT GAS METERS. 


We have fitted up over 16,000 Idle, Regular Meters with our 


PREPAYMENT ATTACHMENT. 


Can be attached to any- make of zmeter. 


NATHANIEL TUFTS METER COMPANY, ‘“.sersatass.t"- 
MARYLAND METER CoO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 





\ | 











CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
. 





“Elave you Seen our Complaint Meter?” 











WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


pees Me"S- TEVSTONE METER G0, Royersford, Pa 





EXTRA HEAVY TIN GAS METERS, 


WITH 


REINFORCED CONSTRUCTION, LARGER CAPACITY, 


AND 


THOROUGHLY SEASONED DIAPHRAGMS. 


MEANS LOW MAINTENANCE COST. FIRST COST NO MORE. 


PREPAYMENT METERS. 


NEW YORK PREPAYMENT ATTACHMENT. 
PRICES ON REQUEST. 


NEW YORK IMPROVED METER CO., \20°xo0 York City. 
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AMERICAN METER CO. . 


NEW YORK, srt. couvis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Hstabiished i848. 1339 to 1349 a Street, Philadelphia, Pa. 








Wet and Dry Gas Meters, Station Moters, Provers, Gauges, Ete, 


a METERS REPAIRED 2. 


3 ycmnipaginemens -ecoeggiallanll GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION 


RRESPONDENCE _SOoOL ICITED: 


METRIC METAL COMPANY, 


KERS OF 


GAS METERS lor NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 











FACTORY AT ERIK, PA. 


The Gas World” Analyses of Accounts of Gas Undertakings, 


E"or 1905-19064, 


Showing at a glance the Accounts of 113 Coal and Water Gas Companies, Itemized under 
Coal Carbonized, Gas Made and Sold, Yield of Residuals, Public Lamps, Mileage of Mains, | 
Consumers, Price of Gas, Illuminating Power, Financial Results, Revenue. 
Manufacturing Charges, Rates and Taxes, Distribution Charges, Management Charges, 
Bad Debts, Capital Paid Up, Capital per Ton and per Thousand, Reserve Funds, etc. 
EVERY GAS ENGINEER AND MANAGER SHOULD HAVE A COPY OF THIS INVALUABLE AND UP-TO-DATE WORK. 


Price, $3. For Sale by 
A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY, 
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JOHN J. GRIFFIN & Co., 


I51I3. TO 1521 RACE STREET, 


—— - Dona <<" 


GAS METERS, 


Station Meters and Apparatus 
of Every Description. 


RBEerAlIRING CAREFULLY DONE. 


THE POSITIVE PREPAYUENT METER 


900,000 OF THESE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES, AND THE DEMAND IS 
7 STEADILY INCREASING. 



































lf you have some ordinary meters to be repaired, send them to us 


and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. 








SEND FOR OUR. CATALOGUE AND OUR PREPAYMENT BOOKLET. 


